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CHAPTER ONE; INTRODUCTION 
The recession of the early 1980s has forced increased financial 
scrutiny of all government programs. Budget crises have created a new 
urgency for separating worthwhile action programs from those Ronald 
Reagan criticized for "... waste, extravagance, abuse, and outright 
fraud" (Anonymous, 1980:B-4). Even when wasteful programs can be 
identified and eliminated, the more difficult problem of choosing among 
"good" programs remains. 
Need for Evaluation Research 
Previous efforts to measure program effectiveness often relied on 
assessments of the sincerity of funders and program staff or evaluations 
of the strength and leverage of the program's constituency (Patton, 
1978). More recently, the idea of scientifically evaluating government 
programs has been introduced. As Patton (1978:16) explains: 
Evaluation research as an alternative approach to judging 
programs was born of two lessons from this period [1960s and 
1970s] of large-scale social experimentation and government 
intervention: first, the fact that there is not enough money 
to do all the things that need doing; and secondly, the 
realization that even if there were enough money, it takes more 
than money to solve complex human and social problems. 
Thus, evaluation research has emerged as a new way to assess program 
effectiveness. 
Given the increasing pressure on limited tax dollars, few agencies 
have remained untouched by the current interest in evaluation research. 
Even long-standing programs, such as those of the Cooperative Extension 
Service, have come under scrutiny. Steele (1978:116-117) warns that 
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measuring program effectiveness is a matter of survival for Extension: 
educators must "... be able to show tangible value from their program." 
It is not enough to work hard or to simply have proof that people learned 
something from the program. 
Ideas about how to best demonstrate program effectiveness—or 
program accountability as it is sometimes called—have evolved since 
evaluation research first became popular in the early 1960s. Pigg 
(1980:9) notes that evaluation research has shifted from its initial 
focus on objectives, and a later concern with meeting needs, to its 
present emphasis on "impact evaluation." 
Statement of the Problem 
The present study has three major objectives. The first is to 
evaluate the impact of an educational program of the Iowa State 
University Cooperative Extension Service. Specifically, it examines 
whether the Home Energy Audit Program has made a difference in 
encouraging households to implement energy-conserving innovations, either 
by improving the energy efficiency of their homes or by curtailing 
energy-consuming practices. 
A second objective is to test a theory of energy conservation 
behavior. The proposed model is synthesized from a diffusion-of-
innovations framework and energy-related research literature. The 
conceptual and empirical factors that lead to the implementation of 
energy-conserving innovations are identified in the model. 
The third purpose of the study is to develop program recommendations 
for encouraging energy conservation in the home. Much of the nation's 
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energy policy has been predicated on the notion that people conserve 
energy for economic reasons. However, previous research suggests that 
conservation motives are much more complex (Darley and Beniger, 1981). 
The proposed model of energy conservation behavior is examined to see 
what policy implications it has to offer. Specific suggestions regarding 
the use of the Home Energy Audit Program are developed. 
Dissertation Overview 
The study has both theoretical and applied implications. At the 
theoretical level, the study tests a model of energy conservation 
behavior. At the applied level, Extension's Home Energy Audit Program is 
evaluated as an intervention strategy for encouraging lowans to make 
their homes more energy efficient. 
The dissertation has six chapters. Chapter One describes the need 
for evaluation research and provides a statement of the problem, 
Including a summary of the three major objectives of the study. 
Chapter Two presents an overview of the current energy situation and 
the events leading to the need for energy conservation programs. In 
addition, the role of change agencies In developing Intervention 
strategies to help individuals and families cope with energy problems is 
examined. 
In Chapter Three, the theoretical framework for the study is 
developed. The model is formulated from the diffusion of Innovations 
framework of Rogers (1983), the energy-diffusion formulation of Darley 
and Beniger (1981), the communication network theory of Rogers and 
Kincaid (1981), and previous research on energy-related topics. The 
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proposed model identifies the conceptual and empirical factors which lead 
to the implementation of energy-conserving innovations. 
Chapter Four provides background information about the study and an 
overview of the procedures that are used. Questionnaire construction, 
sampling procedures, data collection, operationalization of key concepts, 
and statistical procedures used in data analysis are discussed. The Iowa 
State University Committee on the Use of Biman Subjects in Research 
approved the research instruments on April 24, 1981. The data were 
collected in May 1981. 
Chapter Five has two major sections. First, a descriptive section 
on the characteristics of respondents is provided. Second, the 
hypothesized causal relationships that are outlined in the theoretical 
model of energy conservation behavior are empirically tested. 
In Chapter Six, the major findings of the study are summarized and 
the implications for theory and practice are discussed. It is hoped that 
this information will be useful to change agents as they seek to find 
more effective methods for promoting the implementation of energy-
conserving innovations, and ultimately, in reducing the demand for energy 
in Iowa and the nation. 
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CHAPTER TWO: THE ENERGY PROBLEM 
The Arab oil embargo of 1973-74 and the Iranian revolution in 1979 
created an energy predicament that continues to affect the economic 
well-being of all Americans (Weaver, 1981; Stobaugh and Yergin, 1983). 
Although total energy consumption in the U.S. declined from 74.6 quads 
(quadrillion Btu) in 1973 to 70.9 quads in 1982—a 4.9 percent 
decrease—this reduction is only partly due to conservation efforts 
(McCarley and Fichman, 1983). Hirst et al. (1981a) attribute about half 
of recent declines to a slowdown in economic growth and the other half to 
conservation actions resulting from the combined effects of higher energy 
prices and community conservation programs. Conservation efforts, argue 
Olsen and Joerges (1983), have not yet begun to reach their potential for 
saving energy. 
Several recent studies have observed that conservation is our best 
hope for a brighter energy future (Landsberg, 1979; Schurr, 1979; 
Stobaugh and Yergin, 1983). The Committee on Nuclear and Alternative 
Energy Systems (CONAES, 1980) concluded that energy consumption in the 
U.S. could be reduced by 30 to 40 percent without altering the quality of 
life. Yergin (1979) coined the term "productive conservation" to depict 
a reduction in energy consumption as a positive form of change, rather 
than a negative approach that requires sacrifice and deprivation. 
Households have become a major target for Intervention programs that 
promote energy conservation. Households are directly responsible for 
about one-third of the total energy used in the United States and when 
indirect consumption is included—the energy that is used for producing 
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consumer goods and services—households account for almost two-thirds of 
the national total (Darmstadter et al., 1977; Hogan, 1978), 
Residential energy consumption accounts for about one-fifth of the 
nation's energy use (USGAO, 1981a). Homes are a major source of energy 
consumption, in part, because of a widespread preference for living in 
single-family detached dwellings (Dillman et al., 1977). These 
structures are high energy users because they are larger and have more 
exterior surface area that is exposed to outdoor temperature extremes 
than multi-family units. In addition, single-family homes are usually 
constructed with individual heating and cooling systems and separate 
electrical appliances. 
Fifty-four percent of residential energy consumption in 1980 was for 
home heating (USEIA, 1983). The heating of homes already constructed 
will continue to be the largest consumer of residential energy through 
the end of the century (USGAO, 1981a). Because the replacement time for 
houses is so long, the retrofitting of existing structures is advocated 
as an interim solution to the energy problem (Dillman et al., 1981; 
USGAO, 1981b; Pitts and Wittenbach, 1981; Ritchie et al., 1981; Seligman 
et al., 1978; Socolow, 1977). 
A report of the General Accounting Office (USGAO, 1981a;45) 
summarizes the need for conservation actions via retrofitting this way: 
improvement of heating efficiency in existing homes should be 
the focus of greatest Government policy attention in the 
residential sector, aimed at assisting our finding both the 
most effective retrofitting measures to take, and the most 
effective institutional approaches to identify and deliver 
these measures. 
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The energy that could be saved from a variety of retrofits is 
substantial. Reductions in consumption of more than 50 percent may be 
possible (Seligman et al., 1978). There is evidence that households have 
been receptive to the need for retrofitting their homes. Between 1978 
and 1980, the following weatherization measures were undertaken 
nationwide; 12.6 million households added caulking, 9.5 million 
installed weatherstripping, 3.6 million added storm doors, and 2.8 
million installed storm windows (USEIA, 1982). 
Residential Conservation Strategies 
Much government policy has been focused on technical solutions to 
the energy problem. Physical scientists have provided technical 
Information about how to modify the housing unit in order to increase its 
energy efficiency. But social scientists also believe they have a 
contribution to make (Darley and Beniger, 1981; Seligman et al., 1978; 
Shippee, 1980). Shippee (1980) argues that too little emphasis has been 
placed on behavioral approaches to energy conservation. Getting people 
to change the way they live in their homes, say Ross and Williams (1976), 
could result in conservation of up to 50 percent of resources consumed in 
the residential sector. Support for this assertion comes from 
Sonderegger (1977-78) who found that the energy consumption of some 
households was nearly double that of other households, when 
characteristics of the housing unit and family size and composition were 
held constant. 
Stern and Gardner (1981:334) point out that the technical and 
behavioral approaches to energy conservation are psychologically 
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different : 
When people decrease their use of existing energy systems, they 
may see themselves as making do with less—curtailing the 
benefits derived from energy use; when they adopt more 
efficient technologies, they experience more benefit from the 
same energy expenditure or the same benefit for less energy 
use. This distinction between curtailment and efficiency 
has implications for the strategies to be used to induce 
conservation. 
Thus, change agents need to be aware of the psychological differences 
between conservation measures that involve curtailment and those that 
result from increased efficiency. 
Social scientists have recently begun to investigate the impact of 
alternative conservation strategies. McDougall et al. (1981) clustered 
these intervention efforts into four basic approaches: (1) information 
initiatives, including communications, feedback, home audit, and labeling 
programs; (2) incentive initiatives, such as tax credits, low-interest 
loans, and grants; (3) disincentive initiatives that depend on high 
prices to curb consumption; and (4) restrictions, such as direct control 
of service by utility companies. Because information initiatives are the 
only courses of action that are appropriate for change agencies with an 
educational mission, such as the Cooperative Extension Service, the 
discussion is limited to these approaches. 
Mass media advertising that seeks to change energy attitudes (and 
presumably conservation behaviors) continues to be a major focus for many 
conservation campaigns. This limited approach has been criticized by a 
number of researchers (Ritchie et al., 1981; Verhallen and Van Raaij, 
1981; Geller, 1981). Mass media are far more effective when they are 
Included as a part of a total conservation campaign. Geller (1981) found 
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that information programs supplemented with feedback about consumption 
patterns or monetary rebates for energy reductions were instrumental in 
reducing energy consumption. Similarly, Craig and McCann (1978) found 
that enclosing communications with electrical bills was more effective in 
eliciting requests for conservation information than mailing these items 
separately. 
The Low Cost/No Cost (LC/NC) campaign of the Department of Energy 
combined a four-week paid media campaign, along with the mass 
distribution of conservation booklets and free shower flow restrictors. 
Button and McNeill (1981) saw the flow restrictor as a useful incentive 
to motivate, as well as inform consumers about cost-effective 
possibilities for conservation. Respondents in a follow-up telephone 
interview reported significant behavior changes on four conservation 
actions that were recommended in the LC/NC program. 
Despite these limitations, mass media do have a useful role to play 
in an energy conservation campaign. They can be effective in increasing 
knowledge and awareness of conservation possibilities. Murray and Abbott 
(1979) used a survey to demonstrate that a 14-part weekly newspaper 
series could significantly increase basic energy knowledge. Respondents 
in studies done in Wisconsin (Aim and Forest, 1979) and Georgia (Moore, 
1978 and 1980) selected television as the preferred method for receiving 
energy conservation information. In the three studies, respondents 
showed a preference for mass media methods over other program delivery 
techniques. Brevity also seemed to be an important consideration. 
Respondents ranked television tips above television shows or radio 
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programs (five to 30 minutes) as a preferred source of energy 
conservation information in both of Moore's (1978 and 1980) studies. 
After reviewing a number of studies to assess program impact, 
McDougall et al. (1981) concluded that Information initiatives have had 
limited effect on reducing energy consumption. The most promising 
approaches seemed to be residential audits and efficiency labeling for 
major appliances. Commmunications programs that relied on consumption 
feedback or on energy messages sent through the mail or over "hot lines" 
were of doubtful value in stimulating conservation. 
Home Energy Audit Programs 
Home energy audits have been one of the most popular ways to 
encourage consumers to make their homes more energy efficient (USGAO, 
1981b; Stern et al., 1981). Both public and private organizations have 
offered a variety of audit programs to promote residential energy 
conservation. The audits are characterized as Class A (on-site analysis, 
conducted by an energy expert), Class B (self-collected data, mailed for 
processing), or Class C (self-collected data, analyzed entirely by the 
consumer) audits (USGAO, 1981b). 
The Iowa Home Energy Audit Program combined aspects of both the 
Class A and Class B audit approaches. Participants were required to do 
their own measuring and bring the completed audit form to a computer 
site. Computers were set up in shopping malls, home shows, utility 
company offices, and at various community events. There, trained 
Extension professionals were on hand to "debug" and code the input form, 
process the information on the computer, interpret the results, and 
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discuss ways to implement the recommended actions. Thus, the Iowa 
approach combined the face-to-face interaction and the instant feedback 
of the Class A audits with the do-it-yourself involvement of the Class B 
audits. 
The Iowa audit program was developed in 1977 by the Iowa State 
University Cooperative Extension Service as part of a one-time exhibit 
for the 1977 Farm Progress Show. Because of the favorable response it 
received, the Iowa Energy Policy Council provided $120,000 in funding 
over the next three years so that the audits could be made available 
throughout the entire state. Between 1978 and 1980, the Extension 
Service transported their computers to more than 200 locations around 
Iowa, making it possible to audit more than 10,000 homes. 
Until recently, residential energy audit programs have not been 
extensively evaluated (Berry and Hirst, 1983; Berry et al., 1981; 
Boercker et al., 1982; Fehr et al., 1978; Grady and Hirst, 1982; Hirst, 
1982; Hirst and Lazare, 1981; Hirst et al., 1981b; USGAO, 1981b; Olsen 
and Cluett, 1982; Stern et al., 1981; Yearns, 1979; Zuiches et al., 
1978). The evaluation task is especially complicated because of the wide 
variety of approaches that make program comparisons difficult. 
Do-it-yourself audits promote higher participation rates (Berry et 
al., 1981), yet personal contact seems a key ingredient in encouraging 
adoption of the recommended conservation improvements (USGAO, 1981b). 
The Residential Conservation Program (RCS) a major item in the 1978 
National Energy Conservation Policy Act, has met with mixed success 
(Boercker et al., 1982). Like many other residential conservation 
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campaigns, the RCS program has been plagued by low participation rates 
and lack of response from poor and elderly households (Boercker et al., 
1982; Berry et al., 1981; USGAO, 1981b). Katz and Morgan (1983) are 
concerned about the disproportionate use of government— and utility-
sponsored audit programs by middle-income households, or what Hirst 
(1982) calls a "self-selection" bias. Those who are already well 
informed about energy conservation practices and least need the 
assistance are the most likely participants in audit programs. 
Many utilities, particularly in the Pacific Northwest, have found 
audit programs to be cost-effective in encouraging home energy 
conservation (Berry and Hirst, 1983). Olsen and Cluett (1982) discovered 
that a neighborhood home energy check program was moderately effective in 
encouraging household conservation actions and reducing home energy 
consumption. Similarly, Grady and Hirst (1982) found small reductions in 
gas heating usage resulting from a utility audit program in Wisconsin. 
Other researchers are not certain whether conservation actions that are 
credited to participation in audit programs would have occurred even 
without program involvement (Hirst and Lazare, 1981). Olsen and Joerges 
(1983) note that participants in the home energy audit programs they 
evaluated were already concerned about saving energy. 
Despite these recent evaluation efforts, there seems to be general 
agreement that too little is known about the program strategies that are 
most effective in reducing residential energy consumption (Boercker et 
al., 1982; McDougall et al., 1981; Olsen and Joerges, 1983). Hirst 
(1979) was concerned that the RCS program was introduced with little 
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knowledge of the social and economic factors that would determine its 
success or failure. The General Accounting Office (USGAO, 1981b) points 
out that the assessments of Class B and C audit programs are especially 
limited. Thus, it seems an opportune time to investigate the 
effectiveness of the Home Energy Audit Program in Iowa. 
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CHAPTER THREE: THEORETICAL FRAMEWORK 
A dlffusion-of-lnnovations approach has frequently been used as a 
framework for planning social change programs (Chin and Benne, 1969). 
The Cooperative Extension Service, the United States Agency for 
International Development, and Third World governments have used this 
framework as a strategy for implementing programs of social change 
(Brown, 1981). The subject matter of those programs has been diverse, 
ranging from the adoption of hybrid seed corn to the implementation of 
new family planning practices. If spending billions of dollars annually 
is a measure of success. Brown (1981:5) rates the diffusion-of-
innovations perspective as "... one of the most successful of all social 
science paradigms!" 
Diffusion researchers have assembled a substantial body of 
knowledge. Since the initial research in the 1940s, diffusion studies 
have accumulated at an ever-increasing rate (Rice and Rogers, 1980). By 
1971, approximately 1,500 publications with a diffusion orientation had 
been produced, and by 1981 this number had doubled to more than 3,000 
publications (Rogers, 1983). 
Rogers with Shoemaker (1971) catalogued the findings from the 
voluminous research data. Using a computerized information retrieval 
system and a content analysis technique, they synthesized a listing of 
more than 100 generalizations about the diffusion of innovations. The 
innovation-decision model that evolved from this process became known as 
the "classical diffusion model" (Goss, 1979). An updated version of this 
model was recently published (Rogers, 1983). 
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Diffusion-of-Innovations Model 
The latest version of the Rogers (1983) diffusion-of-innovations 
paradigm is based on a convergence model of communication. Rather than 
the one-way flow of messages from source to receiver described in earlier 
models, communication is viewed as a two-way process of convergence "... 
in which participants create and share information with one another to 
reach a mutual understanding" (Rogers and Kincaid, 1981:43-44). 
Diffusion refers to a special type of communication in which new ideas 
are spread among members of a social system (Rogers, 1983:5). 
The innovation-decision process consists of a series of choices and 
actions over time for an individual or other decision-making unit. 
Included are five sequential stages: (1) knowledge, a cognitive activity 
in which the Individual becomes aware of the innovation's existence and 
how it functions; (2) persuasion, an affective component in which the 
individual forms a favorable or unfavorable attitude about the 
innovation; (3) decision, a deliberative process in which the Individual 
chooses whether to adopt or reject the innovation; (4) implementation, an 
action phase in which the individual puts the innovation into use; and 
(5) confirmation, a stage in which the individual seeks reinforcement for 
the innovation-decision already made and decides whether to continue or 
reverse this decision (Rogers, 1983:164). 
The ultimate diffusion of an innovation may be influenced not only 
by the objective qualities of the proposed innovation, but by a variety 
of other factors as well. These factors include: (1) the existence of 
prior conditions, (2) the characteristics of the decision-making unit, 
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(3) the communication channels, and (4) the perceived characteristics of 
the innovation (Rogers, 1983). 
Prior conditions that may affect the nature of the innovation-
decision process include: (1) the relationship of the new alternative to 
previous practices, especially the perceived newness and uncertainty 
associated with the new practice; (2) whether the individual or decision­
making unit has a felt need or problem that could be satisfied with the 
innovation; (3) the innovativeness of the individual or decision-making 
unit, in terms of being relatively earlier or later in adopting new ideas 
than other members of a social system; and (4) the norms of the social 
system, according to whether the innovation will be acceptable within the 
system's established patterns of behavior (Rogers, 1983:165). 
Characteristics of the individual or decision-making unit that may 
predispose certain adoption actions are grouped into three major 
categories,; (1) socioeconomic status, such as income, education, and 
age; (2,X personality variables, such as attitudes toward change and 
attitudes toward science; and (3) communication behavior, such as degree 
of connectedness to other units in the social system, amount of change 
agv.it contact, and information-seeking behavior (Rogers, 1983). 
The channel through which the innovation message is communicated may 
Influence the adoption decision (Rogers, 1983). The type of 
communication channel that is most effective varies with the stage in the 
innovation-decision process. Mass media channels, such as television, 
radio, and newspapers, create the greatest Impact at stage one, in 
Imparting knowledge about the innovation. Interpersonal channels, which 
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provide an opportunity for a two-way exchange of Information, are more 
Influential at the persuasion stage. 
Factual information alone is not enough to ensure that a new idea 
will be implemented. An individual's attitudes or beliefs about the 
innovation often intervene during the innovation-decision process. At 
the persuasion or attitude formation stage, selective perception operates 
(Rogers with Shoemaker, 1971). The potential adopter subjectively 
evaluates the innovation in terms of five major characteristics (Rogers, 
1983). Those characteristics include: (1) relative advantage, the 
extent to which an innovation is seen as an improvement over current 
practices; (2) compatibility, the extent to which an innovation is viewed 
as consistent with the values and beliefs, needs, and past experiences of 
the potential adopter; (3) complexity, the extent to which an innovation 
seems difficult to comprehend and use; (4) trialabillty, the extent to 
which an innovation can be tested on a limited basis; and (5) observ­
ability, the extent to which the results of an innovation can be viewed 
and described by others. 
The "classical" diffusion model has been the subject of much 
criticism, Nowak (1982) cautions that the critics must be careful to 
specify which version of the model they are criticizing. Other authors 
besides Rogers and his collaborator (Rogers, 1962; Rogers with Shoemaker, 
1971; Rogers, 1983) have offered their own interpretation of innovation 
adoption and diffusion (Llonberger, 1960; Havelock, 1969; Brown, 1981). 
The dlffusion-of-lnnovations paradigm has been criticized for its 
failure to explain the development and diffusion of "people" technologies 
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as well as it works to explain "thing" technologies (Chin and Benne, 
1969); for its instability in interpreting empirical findings (Downs and 
Mohr, 1976); for its lack of attention to noneconomic factors which may 
influence the adoption of farming practices (Heffernan and Green, 1982); 
for its inappropriateness in dealing with the adoption of conservation 
innovations in farming (Pampel and van Es, 1977); for its "top-down" 
approach to development (Rogers, 1976; Rogers and Kincaid, 1981); for its 
individual-blame bias (Goss, 1979; Rogers and Kincaid, 1981); for its 
neglect of the reinvention that occurs between the time a new idea is 
introduced and when it is modified for use in the adopter's specific 
situation (Rice and Rogers, 1980); and for its North American bias and 
lack of cross-cultural applicability (Goss, 1979). 
Rogers (1983) addresses these criticisms in the latest edition of 
his book, The Diffusion of Innovations, and makes several modifications 
in the classical model (i.e., the model outlined in Rogers with 
Shoemaker, 1971). One of the most significant changes relates to the 
depiction of the innovation-decision process as a hierarchical flow of 
communication from active change agent at the top to passive receiver at 
the bottom (Rogers, 1976; Rogers and Kincaid, 1981). The old model 
assumed that innovations are perfected at the source and that no further 
modifications are needed before the new idea can be adopted in the field. 
The new model recognizes the interactive nature of communication in 
creating mutual understanding about the new idea and the importance of 
interpersonal networks in the communication process. In the top-down 
approach, clients become objects who must be persuaded to change, instead 
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of cooperating participants who are seeking "... mutual understanding, 
consensus, and collective action" (Rogers and Kincaid, 1981:39). 
The new model also adds an additional step in the innovation-
decision process. The actual implementation of the innovation is 
included as an action stage after the decision phase to use or reject the 
new idea has been established. The importance of the distinction between 
these two stages, says Rogers (1983), has not generally been recognized. 
In his new formulation, the term adoption refers to the decision stage. 
It is a mental exercise in which the individual (or other decision-making 
unit) decides "... to make full use of an innovation as the best course 
of action available" (Rogers, 1983:172). Implementation, on the other 
hand, describes the overt changes in behavior that occur as the new idea 
is put into practice. 
The classical diffusion model—along with various modifications—has 
been used as a theoretical framework for a number of recent studies 
related to energy and environmental issues. These studies include: the 
adoption of soil and water conservation practices in farming (Heffernan 
and Green, 1982; Lovejoy and Parent, 1982; Nowak, 1982; Taylor and 
Miller, 1978); the diffusion of earth-sheltered and/or solar energy 
systems (Combs and Madden, 1983; Combs et al., 1982; LaBay and Klnnear, 
1981a, 1981b; Leonard-Barton, 1981a, 1981b; Leonard-Barton, 1981b; McCray 
and Weber, 1981; Warkov, 1981); and the adoption of energy conservation 
practices in the home (Darley, 1978; Darley and Benlger, 1981). 
20 
Model of Energy Conservation Behavior 
The newest version of the Rogers' (1983) diffusion-of-innovations 
paradigm is used as the underlying framework for the proposed model of 
energy conservation behavior. The energy conservation literature is 
examined to gain a better understanding of the factors that contribute to 
the implementation of energy conservation practices. Attention is 
focused on four major factors: (1) the change agent contact, (2) the 
perceived characteristics of the innovation, (3) the characteristics of 
the decision-making unit, and (4) the prior conditions that may exist. 
Change agent contact 
Rogers (1983:198) defines a change agent as "... an individual who 
influences clients' innovation decisions in a direction deemed desirable 
by a change agency." Change agents are represented in a variety of 
occupations, such as teaching, sales, or adult education. Contact with 
change agents seems to be a crucial variable in facilitating 
innovativeness. Previous research shows that individuals who have more 
contact with change agents tend to be earlier knowers and earlier 
adopters of innovations (Rogers, 1983). 
Change agent contact and conservation behavior Change agencies 
that wish to create a favorable impression about a proposed innovation 
are more effective if their programs promote mutual Interchange between 
client and change agent, rather than a top-down flow of informational 
messages (Rogers and Kincaid, 1981). Stern et al. (1981:28) stress the 
inherent difficulty with home energy audit approaches that fail to 
recognize the importance of establishing personal communication between 
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auditor and client. 
A possible weakness of the Class B audit—which involves mailed 
questionnaires and computer analyses—is that the results are 
generally mailed to the client, who may not be able to 
understand them, or who may have further questions. The same 
sort of one-way communication is possible with a Class A audit, 
if the results are delayed, or if the auditors are not trained 
to give special attention to clients' concerns. Most people 
are not energy experts, so the meaning of audit recommendations 
may have to be explained patiently before people feel confident 
enough to adopt conservation measures. 
Thus, personal communication is helpful in answering the clients' 
questions and in establishing the credibility of the auditor so that the 
energy-saving recommendations will ultimately be implemented. Zuiches et 
al. (1978) found that families who received audit information by personal 
delivery undertook a few more conservation actions than those who 
received their materials through the mail or a control group. 
In evaluating the effectiveness of a number of home energy 
conservation programs. Stern et al. (1981) identified several factors 
that are characteristic of successful sponsoring agencies. These include 
compatibility of program goals, credibility, and adequacy of program 
resources. If the goal of making homes more energy efficient is 
compatible with the overall goals of the change agency, if the agency is 
seen as a credible source of energy information, and if the agency has 
adequate resources to carry out a conservation program, then Stern et al. 
(1981) concluded that the home energy conservation program is more likely 
to be successful. 
Change agent contact and perceived characteristics of innovations 
Willingness to conserve energy is only a partial solution to the energy 
problem. Good intentions can go astray when individuals lack knowledge 
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about the appropriateness of various conservation alternatives. Many 
researchers have found that consumers lack technical knowledge about ways 
to conserve energy effectively (Cook and Berrenberg, 1981; Farhar et al., 
1979, 1980; Milstein, 1978; Murray and Abbott, 1979; Tyler, 1981). 
Becker et al. (1979:x-xi) are concerned "... that most people have 
Inadequate knowledge about the Impact of various energy-using devices on 
their total energy consumption..." and that they "... do not have a good 
idea of how much energy they use in their homes or even of how much they 
pay for energy." 
A basic assumption of the diffusion-of-innovations model is that if 
reliable information is communicated from a reliable change agent, an 
individual's knowledge about an innovation increases, and presumably the 
chances for adoption become more favorable (Rogers with Shoemaker, 1971). 
This same assumption also applies to many educational programs. A major 
share of agency efforts to promote energy conservation has focused on 
educational campaigns to Increase knowledge about energy issues in 
general and specific techniques for reducing energy usage (McDougall et 
al., 1981; Shippee, 1980). 
Although previous research has consistently shown that the provision 
of educational messages alone is generally ineffective in producing 
changes in conservation behavior (Shippee, 1980), less is known about the 
changes in knowledge (and presumably more favorable attitudes toward 
energy-conserving innovations) that may have resulted from educational 
programs (Farhar et al., 1979). Murray and Abbott (1979) reported that 
the mean scores on an energy knowledge test taken by newspaper 
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subscribers increased substantially after publication of a series of 
articles about current energy issues. 
Zuiches et al. (1978) used three methods for delivering information 
about the energy efficiency of a respondent's home: (1) general 
information packets, (2) computerized energy audits, and (3) infrared 
heat loss analyses. For more than half of the respondents, the 
informational materials created an awareness of the need for basement 
insulation. Fifty-one percent requested additional information about 
techniques for insulating basements. Infrared photography was an 
especially effective method to help individuals recognize that 
substantial energy savings could be obtained by insulating basement walls 
(Zuiches et al., 1978). Thus, individuals' perceptions of the savings 
that could be achieved through various energy conservation techniques 
presumably became more positive after being exposed to the new 
information. 
Perceived characteristics of innovations and conservation behavior 
The perceived characteristics of an innovation influence the 
innovation decision of a potential adopter. When Ostlund (1974) examined 
the innovativeness of individuals toward new consumer products, he found 
their perceptions of the innovations were even better predictors than 
their personal characteristics. The idea that diffusion-of-innovations 
research needs to place greater emphasis on the characteristics of 
innovations is not new. Fliegel and Kivlin (1966) found that farmers' 
perceptions of 33 modern farm practices affected the rate of adoption. 
The innovations that the sample of relatively prosperous farmers rated as 
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least risky and most rewarding were implemented most rapidly. Fliegel 
and Kivlin (1966) argued that the adoption-diffusion process would be 
better understood if a scheme to classify items under consideration for 
adoption was developed. 
Darley and Beniger (1981:155) Identify eight psychological 
dimensions that they believe are unique to energy-conserving innovations. 
These dimensions are not objective qualities. Rather, they are the 
characteristics of the innovations as perceived by the potential adopter. 
The eight dimensions include: (1) capital cost of the innovation; 
(2) perceived savings; (3) certainty of savings; (4) value, attitude, and 
style compatibility; (5) innovation and life pattern interactions; 
(6) trialability of an innovation; (7) dissatisfaction with the existing 
situation; and (8) effort and skill involved in installing the 
innovation. 
A comparison of these eight dimensions with the five perceived 
characteristics of innovations in the Rogers (1983) model reveals the 
following: (1) the first three dimensions may be subsumed under the 
notion of relative advantage; (2) items four and five are examples of 
compatibility; (3) trialability serves as a perceived attribute in both 
formulations; and (4) item eight is suggestive of complexity. The Darley 
and Beniger (1981) listing provides no dimension similar to Rogers' 
attribute of observability and item seven, dissatisfaction with existing 
situation, seems to more nearly represent what Rogers calls a prior 
condition, rather than a perceived attribute of the new idea. 
Because Rogers (1983) found somewhat weaker support for trialability 
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and observability than the other perceived characteristics, they are 
eliminated from the following discussion. Complexity is also removed 
from consideration because there is only a suggestive link between 
Rogers' interpretation of complexity and Darley and Beniger's notion 
about effort and skill involved in installing the innovation. One does 
not need to be able to personally install the Innovation in order to 
understand or adopt the new idea. 
Relative advantage Rogers (1983:213) defines relative advantage 
as "... the degree to which an innovation is perceived as being better 
than the idea it supersedes." Subdimensions of relative advantage, as 
far as energy-conserving innovations are concerned, include: (1) capital 
cost of the innovation, (2) perceived savings, and (3) certainty of 
savings (Darley and Beniger, 1981). The present study focuses only on 
perceived savings as an aspect of relative advantage. 
The diffusion process has often been based on an economic assessment 
of the proposed innovation (Rosenberg, 1972). Cancian (1967) points out 
that innovative farmers are profit oriented. Hybrid seed corn was 
rapidly adopted because of its potential for profitability, rather than 
for social values (Griliches, 1960). Energy conservation practices also 
seem to be implemented for similar reasons. In reviewing a number of 
energy studies, Farhar et al. (1980) concluded that expected decreases in 
utility bills are a more important factor in motivating energy 
conservation than a concern about the availability of energy. They 
cautioned, however, that inverted rate structures which tend to penalize 
those who use less energy may discourage conservation efforts. 
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Heslop et al. (1981) concluded that raising prices is one of the 
mast effective ways to curb consumption, but also found "price 
consciousness" to be a good predictor of electrical energy use. Expected 
energy savings seem to be an important factor in the purchase of 
insulation and other energy conservation products (Pitts and Wittenbach, 
1981). In a study in a midwestern "snowbelt" city, 95 percent of the 
families who made one or more conservation purchases during the previous 
two years ranked energy costs as the most important factor in their 
buying decision (Pitts and Wittenbach, 1981). Eighty-four percent of 
lowans said "to save fuel costs" was a somewhat important or very 
important reason for their recent weatherization activity (Grapentine 
Company, 1982). 
Compatibility Rogers (1983:223) defines compatibility as 
"... the degree to which an innovation is perceived as consistent with 
the existing values, past experiences, and needs of potential adopters." 
Darley and Beniger (1981) focused attention on the compatibility of 
energy-conserving innovations and values, attitudes, styles, and 
life-pattern interactions. 
Individuals may be reluctant to adopt energy conservation methods 
when these practices are incompatible with their chosen lifestyle. In 
reviewing a number of energy studies, McDougall et al. (1981) concluded 
that 20 to 30 percent of the variance in consumer energy consumption 
could be attributed to lifestyle factors. Sonderegger (1977-78) found 
that the greatest energy users in a suburban housing development consumed 
at least twice as much energy as the smallest users, even though they 
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lived in nearly identical houses. Variation in the behavior of these 
residents was further supported as an important consumption factor when 
the researchers discovered that they could not accurately predict the 
future energy use of new residents by looking at the utility bills of 
previous occupants of the same dwelling (Seligman et al., 1978). 
Health concerns about living in a cold house may discourage people 
from turning down their thermostats. A prevalent attitude among lowans 
is that children and old people should not be subjected to thermostat 
settings below 70 degrees (Grapentine Company, 1982). This attitude is 
especially strong among respondents over the age of 56. Becker et al. 
(1981) found that individuals who believed that their health or comfort 
would suffer if they turned up the thermostat for summer air conditioning 
or turned down the temperature setting for winter heating used 
significantly larger amounts of energy to operate their homes than those 
who did not share these same attitudes. In none of their studies did a 
concern about saving energy, either for monetary reasons, or because of a 
concern about the reality of the energy crisis, serve as good predictors 
of energy consumption (Becker et al., 1981; Seligman et al., 1979). 
Despite the energy—and money—that could be saved by making 
lifestyle changes, researchers have found little consumer support for 
such a course of action (Henion, 1981; Pitts et al., 1981; Kasulis et 
al., 1981). Inconvenience or discomfort easily discourages many 
individuals from reducing their energy consumption (Cook and Berrenberg, 
1981). As discussed earlier, individuals are especially sensitive to 
temperature settings that reduce comfort. In 1977, Luyben (1982) found 
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only 27 percent of the households had responded to President Carter's 
appeal to lower their thermostats to 65 degrees. By 1982, the response 
had declined even further. The Grapentine Company (1982) found that more 
than half of all lowans set their thermostats higher than 68 degrees. 
If comfort is the best and most consistent predictor of actual 
energy consumption, Becker and Seligman (1981:6) concluded that 
"... strategies that help people stay comfortable while conserving energy 
are vitally important for the success of conservation efforts." Thus, 
conservation strategies such as caulking and weatherstripping to decrease 
drafts, or insulating the walls to reduce the loss of radiant body heat, 
are more effective than dollar-saving arguments alone. 
Instead of changing lifestyles, some individuals are coping with the 
energy problem by installing technological innovations. Hamrin (1979) 
studied a group of Californians who bought new homes designed with active 
solar space- and water-heating systems. Those homeowners justified their 
purchases of the expensive new technology on the basis of not having to 
worry about energy conservation. In other words, they invested in 
equipment in order to compensate for and to sustain an otherwise 
energy-intensive lifestyle. 
Stern and Gardner (1981) argue that the distinction between 
conservation behaviors that increase efficiency and those that involve 
curtailment, is often ignored. For example, the installation of 
insulation is a one-time action which permanently increases the energy-
efficiency of a home. On the other hand, turning down the thermostat 
when retiring at night or when the home is not occupied is a form of 
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curtailment. Assuming one has a manually adjustable thermostat, a 
reduction in temperature requires conscious effort and continual 
monitoring to see that the conservation practice is carried out by all 
family members. Stern and Gardner (1981) believe that energy-efficient 
technology offers more promise as a long-term conservation solution than 
behaviors involving curtailed use. 
Characteristics of the decision-making unit 
The characteristics of the decision-making unit, such as (1) socio­
economic status, (2) attitudes, and (3) communication behavior, may have 
an impact on both the contact with change agents and the ultimate 
implementation or rejection of a proposed innovation (Rogers, 1983). 
Characteristics of decision-making unit and conservation behavior 
Rogers (1983) points out that implementation behavior is affected by the 
characteristics of the decision-making unit, such as (1) socioeconomic 
status, (2) attitudes, and (3) communication behavior. 
Socioeconomic status Socioeconomic status is one of the 
most frequently used indicators in the social science literature. 
Subdimensions of socioeconomic status that are examined include (1) in­
come, (2) education, (3) age, and (4) housing characteristics. 
Income has been shown to have a strong positive relationship to 
energy use (Jaffee et al., 1982; Morrison and Gladhart, 1976; Newman and 
Day, 1975; Pitts et al., 1981; Ruffin and Weinstein, 1979; Socolow, 
1977). However, Gladhart (1977) found that family income did not make 
any additional contribution to explained variance In family energy 
consumption, once indicators representing the dwelling and family type 
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were included in the multiple regression equation. 
Previous findings on the relationship of income to the adoption of 
energy-conserving innovations are often contradictory. On the one hand, 
Morell (1981:16) found that upper Income households have increased 
their consumption and have consumed at their desired level regardless of 
price." On the other hand. Smith (1976:30) reported that "higher income 
households were more likely to have made adjustments and would more 
frequently try to make further adjustments with increasing energy prices 
than low-income households." 
Part of the inconsistency may be due to the many types of indicators 
that have been used to represent conservation behavior. Stern and 
Gardner (1981) point out that researchers often fail to distinguish 
between conservation behaviors that involve improved efficiency (e.g., 
installing insulation) versus those that represent curtailment (e.g., 
turning down the thermostat). Further, it is not always clear whether 
the variable labeled conservation behavior is measuring short-term or 
long-term changes in energy use. 
Bultena (1976:49) asked individuals whether they lowered the 
temperatures in their home during the past year in order to save energy. 
A negative response failed to distinguish between those who had been 
reducing their thermostats for longer than a year versus those who had 
made no temperature adjustments. A question of this type does not 
Indicate the starting point for behavior change, nor the amount of 
change. Individuals who lowered temperatures two degrees from 72 to 70 
and those who lowered their thermostats four degrees, from 70 to 66, 
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would seem to represent both quantitatively and qualitatively different 
behaviors. Since the exact wording of survey questions is often not 
published, it is difficult to know how frequently these problems may 
occur. 
A closely related problem exists in considering absolute versus 
relative changes in energy consumption. Newman and Day (1975) found that 
well-off households use more than twice as much energy as poor ones, 
primarily because they live in larger, single-family houses that had 
extra amenities such as picture windows. Thus, the question becomes 
conservation behavior compared to what. A modest change in behavior for 
an individual who started from a high level of consumption does not 
represent the same sacrifice as an Individual who makes the same 
incremental change, but started from a much lower level of energy use. 
The relationship of income and conservation behavior can be 
summarized as follows; if conservation actions require a substantial 
cash outlay, it seems clear that higher-income families are more likely 
to engage in conservation behaviors than lower-income families (Farhar et 
al., 1980; Heslop et al., 1981; Grapentine Company, 1982; Niemeyer, 1982; 
Tienda and Aborampah, 1981). Heslop et al., (1981) point out that a 
one-time conservation effort, such as insulating, is more appealing to 
higher income consumers than activities which require a long-term change 
in lifestyle. 
The evidence regarding curtailment activities is not as definitive. 
Morrison et al. (1977) reported that high income persons maintained lower 
daytime temperatures than low-income respondents. But White and Rudakov 
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(1980) suggested that the reason households with annual incomes under 
$20,000 were less likely to adjust their thermostats downward may be due 
to their less extravagant use of energy in the past. Newman and Day 
(1975) and Farhar et al. (1979) also concluded that the poor are already 
saving energy and cannot easily reduce their energy use any further. 
Education has been found to be positively related to conservation 
behavior by Bailey (1980), Curtin (1976), Farhar et al. (1980), 
Leonard-Barton (1981a, 1981b), Leonard-Barton and Rogers (1980), Smith 
(1976), White and Rudakov (1980), and Zuiches et al. (1978). The 
relationship seemed to be present for behaviors that result in increased 
energy efficiency and those that involve curtailment actions. 
Leonard-Barton and Rogers (1980) noted that income and education are 
usually strongly correlated, but in the case of conservation behaviors 
that require a change in lifestyles, the usual relationship does not 
hold. They found voluntary simplicity behaviors to be somewhat related 
to education, but not to income. Thus, the "voluntary" aspect of 
voluntary simplicity means that lifestyle changes to conserve energy are 
voluntarily undertaken by individuals who could otherwise afford to spend 
large amounts for energy consumption. 
Age is negatively related to conservation behavior. People who are 
committed to a lifestyle of voluntary simplicity tend to be younger 
(Leonard-Barton and Rogers, 1980). Conservation behaviors that reduce 
energy use in the home seem to be more readily adopted by younger 
individuals (Bailey, 1980; Curtin, 1976; Grapentine Company, 1982; Smith, 
1976; White and Rudakov, 1980; Zuiches et al., 1978). As with the income 
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variable, however, previous findings must be carefully Interpreted. 
Although elderly persons have made fewer cutbacks in thermostat settings 
than younger individuals, there is evidence to suggest that they were 
already modest energy users to begin with (Morrison et al., 1977; White 
and Rudakov, 1980). 
Curtin (1976) found that 40 percent of younger adults, as opposed to 
24 percent of those aged 65 and older, felt they could easily adjust 
their heating needs. Of course, beliefs about the health dangers 
associated with lowering the temperature setting in winter may influence 
elderly individuals to resist turning down the thermostat (Grapentine 
Company, 1982). Dillman et al. (1977) found that older persons were less 
likely to accept temperature changes (lowered thermostat settings in 
winter and raised cooling temperatures in summer) as a mandated 
government policy than were younger individuals. 
Demographic variables such as income and family size have 
consistently been associated with energy consumption, but the 
relationship is not as strong as that provided by the coldness of the 
climate or the characteristics of the dwelling (McDougall et al., 1981). 
Structural characteristics of the dwelling unit, such as size, number of 
windows and doors, and amount of insulation, are the major determinants 
of energy consumption for winter heating (Morrison, 1976; McDougall et 
al., 1981; Newman and Day, 1975; Ritchie et al., 1981; Sonderegger, 
1977-78). Sonderegger (1977-78) found that approximately 54 percent of 
the variance in winter gas usage among a sample of townhouses could be 
attributed to the physical features of these units. 
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The type of structure and ownership status of the dwelling are 
closely related to energy conservation behavior. Tienda and Aborarapah 
(1981) discovered that owners of single family homes are much more likely 
to invest in retrofitting measures that involved monetary outlays than 
are renters. Of course, homeowners usually have a long-term attachment 
to their homes and thus have a greater financial incentive to make 
energy-saving improvements than do short-term renters. Residents of 
larger homes (Curtin, 1976) and older homes (University of Massachusetts, 
1978) are more likely to invest in conservation measures or to take 
actions to conserve on heating. 
In a study in the Netherlands, Verhallen and Van Raaij (1981) found 
that residents who lived in well-insulated homes were more likely to 
lower their thermostat settings than those living in less energy-
efficient structures, but these actions were somewhat offset by more 
frequent airing out of rooms and opening of doors. And homeowners who 
already had a large number of energy saving features in their dwellings 
were more likely to indicate they plan to invest in further conservation 
measures during the next two years (Grapentine Company, 1982). 
Attitudes A second group of characteristics of the 
decision-making unit that Rogers (1983) examines are what he calls 
personality variables. Among the list of items he discusses are 
attitudinal factors. He argues that earlier adopters have a more 
favorable attitude toward change and a more favorable attitude toward 
science than later adopters. The diffusion of Innovations literature has 
long stressed that an individual's receptiveness to new ideas is an 
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important predictor of innovativeness (Rogers with Shoemaker, 1971; 
Pampel and van Es, 1977). 
General attitudes about energy, however, have not enjoyed the same 
success in predicting conservation behaviors. Although it seems 
reasonable to expect that Individuals who believe in the reality or 
seriousness of the energy crisis would be more likely to undertake 
conservation actions, numerous studies have failed to show such a 
relationship (Anderson and Lipsey, 1978; Becker et al., 1981; Cunningham 
and Lopreato, 1977; Seligman et al., 1978, 1979). In reviewing 30 
studies where respondent belief in the energy crisis had been used as the 
independent variable and conservation behavior as the dependent variable, 
Farhar et al. (1979:257) concluded: 
Most analyses using belief as the independent variable 
addressed various aspects of energy conservation, but they 
employed so many different dependent variables with differences 
in findings among investigators that general conclusions are 
not possible. The most persuasive study used as the dependent 
variable Btu actually consumed in households rather than 
self-report of conservation measures taken. This study found 
an inverse, but not statistically significant relationship 
between belief and energy actually conserved. 
Although general attitudes about the energy situation are not good 
predictors of energy consumption, Seligman et al. (1978, 1979) and Becker 
et al. (1981) suggest that more specific attitudinal measures can be 
useful. 
The studies by Seligman et al. (1978, 1979) and Becker et al. (1981) 
show that variance in summer electric consumption and winter gas usage 
can be explained by homeowners' attitudes toward energy. Specific 
attitudes about comfort, convenience, and health turned out to be good 
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predictors. A general belief in the legitimacy of the energy crisis, 
optimism that science would soon find a solution to the energy problem, 
or attitudes about the importance of saving money were not related to 
energy consumption. 
Whether energy-related attitudes are predictive of conservation 
behaviors may also depend on the kinds of conservation behaviors that 
individuals are being requested to report. Thermostat settings may be 
difficult for individuals to report accurately, even if their intentions 
are good. Home thermostats are not designed to have the precision of 
laboratory instruments. The actual room temperature may vary 
considerably from the marked calibrations on the thermostat. If the 
thermostat is a manual one, it is difficult for respondents to average 
out in their heads the exact number of hours the thermostat may be set at 
a higher or lower setting, depending on whether occupants are home, away 
from home, or sleeping, assuming respondents make adjustments for these 
varying situations during the course of the heating or cooling season. 
Olsen (1981) described other difficulties that may cause a 
discrepancy between reported actions and actual energy savings. 
Individuals may think they are doing a great deal to conserve energy when 
they turn off unnecessary lights or stop using an electric toothbrush, 
but small actions of this sort do very little to produce significant 
energy savings. Researchers may create problems when they sum reported 
conservation actions into a single index, without weighting the actions 
according to potential energy savings. 
Permanent conservation improvements, such as insulation, are much 
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easier for respondents to report accurately. A study in Minnesota 
compared homeowners' reports of the energy saving features in their homes 
and an evaluation of the same features made shortly thereafter by a 
professional auditor (Grapentine Company, 1982). The authors concluded 
that homeowners spoke truthfully about the energy-saving characteristics 
of their homes and could report these features accurately in a telephone 
interview. 
Communication behavior Darley and Beniger (1981) believe 
social networks are an important element in the diffusion of energy-
conserving innovations by households. Their belief grows out of an 
Interest in the research of Rogers and Kincaid (1981) on communication 
networks. According to Rogers and Kincaid (1981:224-225), the behavior 
of an individual: 
depends in part on influences from his interpersonal 
environment. The individual's network links to others in his 
system represent the communication channels through which the 
norms of the system are conveyed to the individual, and thus 
these links have potential for affecting his/her behavior. 
Building on this assumption, Darley and Beniger (1981) posit that energy 
conservation information is more effectively carried through 
interpersonal channels than through other means of communication, 
especially the mass media. Two aspects of communication behavior related 
to the adoption of an innovation are examined in the following 
discussion; (1) the information-seeking behavior of the individual or 
decision-making unit and (2) the degree to which an individual is 
connected to others in the social system. 
Although no energy-related studies could be found that examined the 
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relationship of information-seeking behavior and the implementation of 
energy-conserving innovations, the diffusion of innovations literature 
suggests that these factors might be positively related. Rogers 
(1983:259) concludes that "earlier adopters seek information about 
innovations more actively than later adopters." Thus, it might be 
assumed that persons who actively seek information about coping with 
energy problems will be more likely to implement changes in conservation 
practices. 
The concept of individual connectedness is used by Rogers and 
Kincaid (1981) to represent the nature of an individual's personal 
communication network. They define individual connectedness as "... the 
degree to which a focal individual is linked to other individuals in the 
system" (Rogers and Kincaid, 1981:225). The greater the degree of 
connectedness, the more likely the individual is to adopt an innovation, 
assuming the innovation is compatible with the norms of the social 
system. This proposition is supported by previous research, including 
studies on the adoption of an educational innovation at a major 
university (Stern et al., 1976); on the diffusion of two health 
innovations among health department administrators (Becker, 1970); and on 
the adoption of family planning innovations in a Korean village (Rogers 
and Kincaid, 1981). In fact, individual connectedness was found to be 
more highly related to innovativeness than a variety of sociodemographic 
variables in the study by Stern et al. (1976). 
Personal communication networks are important in the dissemination 
of energy information. Darley (1978) found that diffusion occurred along 
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socioraetric lines, rather than spatial networks, when he studied the 
spread of energy-conserving innovations in a housing development. 
Friends and colleagues, rather than neighbors, were more influential in 
the decision to adopt a new energy-conserving practice. 
Characteristics of decision-making unit and change agent contact 
McEwen (1978) used the terms "atypical" and "elite" to describe the users 
of toll-free telephone consumer information services. Minnesota 
residents who used the energy hotlines of the Minnesota Energy Agency or 
the Northern States Power Company had higher incomes and higher 
educational levels than the general population (Hirst et al., 1980-81). 
Similarly, Thorelli et al. (1975) characterized subscribers of Consumer 
Reports as richer and better educated than nonsubscribers. These studies 
support the contention of Rogers with Shoemaker (1971) that "earlier 
knowers" have more education, higher social status, more exposure to 
various channels of communication, and more social participation than 
"later knowers." Further, "earlier knowers" have a positive attitude 
toward change and actively seek out Information about innovations. Thus, 
Individuals with these "elite" characteristics are likely candidates to 
contact change agents when searching for new information on energy-
conserving innovations. 
Prior conditions and conservation behavior 
The innovation-decision process occurs in a social environment. 
Prior conditions, such as the existence of a felt need or problem, can 
have a profound effect on the ultimate decision to implement an 
innovation. 
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Felt need or problem Nlemeyer (1982) discovered that If 
Individuals are satisfied with the energy efficiency of their dwellings, 
they have a lower propensity to engage In future conservation efforts, 
either through altering their present structure or moving to a different 
home. Mllsteln (1979) argues that a concern about energy prices is the 
major inducement for the conservation efforts of the American public. A 
nationwide study for the Dow Chemical Company found that 94 percent of 
the homeowners surveyed had been affected to some extent by rising energy 
bills, Including 45 percent who had been affected a great deal (Opinion 
Research Corporation, 1979). Yet, a concern about higher energy prices 
does not necessarily translate into perceived financial hardship or a 
willingness to implement conservation measures. Paul (1982) reported 
that more than half of all lowans (54 percent) experienced no difficulty 
in paying their utility bills during the colder than average winter of 
1982. Further, 57 percent said they did not plan to spend additional 
money on conservation activities during the next year. Thus, it seems 
that energy costs are not yet high enough to force many families to 
change their energy-consuming habits. 
Ifypotheses and Theoretical Model 
The diffusion-of-lnnovatlons model of Rogers (1983), the energy-
diffusion theory that is proposed by Darley and Benlger (1981), and 
recent work on communication networks by Rogers and Klncald (1981) serve 
as the basis for a model of energy conservation behavior (see Figure 1). 
Drawing from this theoretical framework and a review of previous 
research, the following hypotheses are to be tested in this dissertation: 
41 
Change agent contact and conservation behavior 
1. The greater the contact with Extension about the Home Energy 
Audit Program, the greater the implementation of energy-
efficiency innovations (Hl-l); and energy-curtailment 
innovations (Hl-2). 
Change agent contact and perceived characteristics of innovations 
2A. The greater the contact with Extension about the Home Energy 
Audit Program, the greater the perceived relative advantage of 
energy-conserving innovations (H2A). 
2B. The greater the contact with Extension about the Home Energy 
Audit Program, the greater the perceived compatibility of 
comfort and energy-conserving lifestyles (H2B). 
Perceived characteristics of innovations and conservation behavior 
3A. The greater the perceived relative advantage of energy-
conserving Innovations, the greater the implementation of 
energy-efficiency Innovations (H3A-1) and energy-curtailment 
Innovations (H3A-2). 
3B. The greater the perceived compatibility of comfort and energy-
conserving lifestyles, the greater the implementation of 
energy-efficiency Innovations (H3B-1) and energy-curtailment 
innovations (H3B-2). 
Characteristics of decision-making unit and conservation behavior 
4A. The higher the household Income, the greater the implementation 
of energy-efficiency innovations (H4A-1), but the less the 
Implementation of energy-curtailment Innovations (H4A-2). 
4B, The higher the educational attainment of the household head, 
the greater the implementation of energy-efficiency innovations 
(H4B-1) and energy-curtailment Innovations (H4B-2). 
4C. The younger the household head, the greater the implementation 
of energy-efficiency innovations (H4C-1) and energy-curtailment 
innovations (H4C-2), 
4D. The larger the size of the home, the greater the implementation 
of energy-efficiency Innovations (H4D-1) and energy-curtailment 
innovations (H4D-2), 
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4E. Attitudes about the legitimacy of the energy crisis are not 
related to the Implementation of energy-efficiency Innovations 
(H4E-1) or energy-curtailment innovations (H4E-2). 
4F. The more active the Information-seeking about conserving 
energy, the greater the implementation of energy-efficiency 
innovations (H4F-1) and energy-curtailment innovations (H4F-2). 
4G. The greater the connectedness with the social system, the 
greater the implementation of energy-efficiency innovations 
(H4G-1) and energy-curtailment innovations (H4G-2). 
Characteristics of decision-making unit and change agent contact 
5A. The higher the household income, the greater the contact with 
Extension about the Home Energy Audit Program (H5A). 
5B. The higher the educational attainment of the household head, 
the greater the contact with Extension about the Home Energy 
Audit Program (H5B). 
5C. The younger the household head, the greater the contact with 
Extension about the Home Energy Audit Program (H5C). 
5D. The larger the size of the home, the greater the contact with 
Extension about the Home Energy Audit Program (H5D). 
5E. The more positive the attitude about the legitimacy of the 
energy crisis, the greater the contact with Extension about the 
ffome Energy Audit Program (H5E). 
5F. The more active the information-seeking about conserving 
energy, the greater the contact with Extension about the Home 
Energy Audit Program (H5F). 
5G. The greater the connectedness with the social system, the 
greater the contact with Extension about the Home Energy Audit 
Program (H5G). 
Prior conditions and conservation behavior 
6. The greater the perceived problem with the existing energy 
situation, the greater the implementation of energy-efficiency 
innovations (H6-1) and energy-curtailment Innovations (H6-2). 
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These hypotheses represent the six causal paths in the theoretical 
model in Figure 1. Change agent contact and perceived characteristics of 
innovations serve as intervening variables between the antecedent 
variables (characteristics of the decision-making unit and prior 
conditions) and the dependent variable (conservation behavior). In terms 
of the causal model, it is hypothesized that conservation behavior (the 
implementation of either efficiency innovations or curtailment 
innovations) is caused by the household's contact with Extension jioout 
the Home Energy Audit Program; the household's perceptions of the 
characteristics of energy-conserving innovations; the characteristics of 
the household related to socioeconomic status, attitudes, and 
communication behavior; and prior conditions associated with the energy 
situation. 
The perceived characteristics of energy-conserving innovations are 
hypothesized to be caused by the household's contact with Extension about 
the Home Energy Audit Program, which in turn is attributed to 
characteristics of the household. Inherent in the model is the 
assumption that the causal factors for the implementation of 
energy-efficiency behaviors and energy-curtailment behaviors are 
substantially different. Two versions of this model—using two 
alternatives for the dependent variable—are presented for testing in 
order to clarify the conceptual and empirical factors which lead to the 
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Figure 1. Theoretical model of energy conservation behavior 
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CHAPTER FOUR; PROCEDURES 
The research procedures that were used in the study are described in 
this chapter. Included is a discussion of the methods employed in 
collecting the data, the techniques used in measuring the theoretical 
concepts, and the statistical procedures used in analyzing the data. 
Data Collection 
The sample was selected during the spring of 1981. There were two 
subsamples: (1) participants in the Home Energy Audit Program and (2) a 
control group of Iowa homeowners. The first subsample of 400 households 
was randomly selected from the 9,000 who had participated in the audit 
program between September 1977 and September 1980. The latter date was 
chosen to allow the most recent audit participants a reasonable amount of 
time in which to have made the recommended energy improvements. For 
comparison purposes, a second subsample was created from a statewide 
sample of 900 homeowners, randomly selected from Iowa telephone 
directories. 
The sampling procedures and sample sizes were determined through 
consultation with a staff member of the Iowa State University Statistical 
Laboratory. The larger sample size for the control group was based on 
the need to screen for a potentially high number of ineligible 
households. Respondents were excluded from the study if they were 
renting their home, if they had not lived in the present home at least 
three years, if they lived in a structure other than a single-family 
detached dwelling, or if the residence did not need any energy 
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Improvements In the fall of 1977. 
Throughout the development of the questionnaire and the collection 
of the data, research procedures that are prescribed by Dillraan (1978) 
were closely followed. (See copies of the survey Instruments for both 
the audit and control groups in Appendix C.) On April 28, 1981, a copy 
of the questionnaire, a cover letter, and a postage-paid return envelope 
were sent to each selected household. The cover letter asked that an 
adult member of the household respond to the questions. In the case of 
audit participants, the person who completed the computer audit form was 
suggested as the preferred respondent. In some cases a male and in 
others a female filled out and returned the survey form. Research by 
Becker et al. (1981) suggests that having respondents of both sexes 
should not present a serious problem. They found virtually no difference 
in male and female scores when using seven attitudinal factors to predict 
winter gas consumption. 
One week following the original mailing, a post card was. sent to all 
households. It thanked them for their response if they had already 
returned their survey and encouraged them to complete the questionnaire 
if they had not yet done so. On May 19, 1981, a follow-up letter and a 
new questionnaire were sent to each household from whom no response had 
yet been received. 
After removing ineligible households, the response rates for the 
surveys were 69.2 percent for the audit group and 44.3 percent for the 
control group. Households who could not be located by the post office at 
the listed address, who refused to complete the questionnaire, or who 
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provided incomplete information on a major portion of the survey 
instrument reduced the number of usable questionnaires to 225 and 301 
from the eligible households in the audit and control groups. Table 1 
summarizes the number of households that were available at each stage of 
the data collection process. 
Measurement of Theoretical Concepts 
The concepts included in the theoretical model in Figure 1 in 
Chapter Three are measured by either single measure or composite measure 
techniques. The single measure technique uses only one question or 
indicator to measure the domain of a concept. The composite measure 
approach combines several questions to build a summary score, scale, or 
index for the concept. Two of the composite measures are created from 
items in a study by Becker et al. (1981). That study used factor 
analysis to test whether distinct factors would emerge from a list of 46 
attitudinal questions. Thirty-two items with factor loadings of .45 or 
greater were found. That list was reduced to 25 items for the present 
study by omitting items that did not have, factor loadings of at least 
.55. 
The four groups of independent variables Include: (1) character­
istics of the decision-making unit, (2) prior conditions, (3) change 
agent contact, and (4) perceived characteristics of energy-conserving 
innovations. Conservation behavior, either the implementation of 
efficiency innovations or curtailment innovations, serves as the 
dependent variable. The measures for each of the concepts within these 
five categories are discussed below. All measures that are described 
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Less than 3 years in 
present home 
Not living in home that 
was audited 
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detached structure 
House did not need energy 





















Total eligible households 
Number excluded 
Returned by post office 
Refused or incomplete 
information 
Not returned by respondent 










Number used in data analysis 225 301 
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have been derived from the questionnaires included in Appendix C. 
Frequency distributions and associated descriptive statistics for the 
variables are reported in Chapter Five. Reliability assessments of 
scales are included in Appendix B. 
Characteristics of decision-making unit 
Households were selected as the unit of analysis for the present 
study. Decisions about the implementation of energy-conserving 
innovations in the home usually involve more than a single individual, 
either because of the necessity to pool household resources to pay for 
the innovation, or because the innovation requires a lifestyle 
modification by all household members. Thus, households are considered 
to be the decision-making unit. 
Variables that are operationalized to represent the characteristics 
of the household are grouped into three major categories; (1) socio­
economic status (household income, education and age of household head, 
and size of home); (2) attitudes (attitude of household members toward 
legitimacy of the energy crisis); and (3) communication behavior 
(information-seeking and connectedness). 
Household income Total household income before taxes in 1980 is 
represented by a range of scores from one to 10. One indicates an income 
of less than $10,000 per year and 10 represents an annual income of 
$50,000 or more. The income intervals between these two scores progress 
in increments of $5,000 (question 37, Appendix C). 
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Education The educational attainment of the household head Is 
represented by a range of seven points. A score of one indicates that 
the head has only completed grade school or less. A score of seven 
represents the completion of a graduate degree. Scores of three and six, 
respectively. Identify the head as having completed high school or 
college (question 34, Appendix C). 
Age The Indicator for age is a two-digit variable. It indicates 
the age in years of the household head (question 31, Appendix C). 
Size of home The square feet of living space is used to denote 
the size of the home. The scores range from one to five, with one 
representing under 1,000 square feet of living space and five indicating 
a home of 2,500 square feet or larger. The intervals between these two 
scores progress in increments of 500 square feet (question 12, Appendix 
C). 
Legitimacy of energy crisis This attitudinal variable is created 
from three items about a belief in the reality of the enery crisis in a 
study by Becker et al. (1981). The items included: (1) "the energy 
crisis is a hoax," (2) "the energy crisis is nowhere near as serious as 
the media have made it out to be," and (3) "the energy crisis is largely 
due to supply and price manipulation by the major oil companies." The 
items were scored from one, "strongly agree," to five, "strongly 
disagree." By adding together the points from these three items, the 
possible total score for a scale on the legitimacy of the energy crisis 
ranged from three to 15. The higher the score, the greater the perceived 
legitimacy of the energy crisis (question 30, items 8, 14, and 21, 
51 
Appendix C). Reliability assessment of the scale revealed an alplia 
coefficient of ,784 (Appendix B). 
Information-seeking The frequency with which the household uses 
various media sources for conservation information is the operational 
definition for information-seeking. A list of five information sources 
is used, including radio, television, books, magazines, and newspapers. 
How often each of the sources has been used for energy information is 
scored from one, "never," to four "often." The scale has a possible 
range of scores from five to 20 (question 25, items 1 to 5, Appendix C). 
Reliability assessment of the scale revealed an alpha coefficient of .754 
(Appendix B). 
Connectedness The degree to which a household is linked to other 
units in the social system is defined as connectedness. It is 
operationalized with the use of two items about the frequency with which 
the household members seek out information from friends/neighbors and 
relatives when they have questions about conserving energy. The answers 
were scored from one, "never," to four, "often." The scale has a range 
of possible scores from two to eight. The two items have a correlation 
coefficient of .632 (question 25, items 6 and 7, Appendix C). 
Prior conditions 
Felt need or problem This variable is operationalized as a 
single item representing how much household members have been personally 
affected by the rising cost of energy for home heating and cooling. The 
scoring ranges from one "not at all," to four, "a great deal" (question 
4, Appendix C). 
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Change agent contact 
The amount of contact respondents had had with Extension about the 
Home Energy Audit Program was the basis for operationalizing this 
concept. The possible range of scores includes zero (no contact or 
participation); one (little or no face-to-face contact; questionnaire 
items may have been discussed face-to-face, but audit results processed 
entirely by mail); two (some face-to-face contact; participant discussed 
the computer printout with Extension staff); and three (entire audit 
conducted face-to-face; participant discussed both the questionnaire 
items and computer printout with Extension staff) (question 26, Appendix 
C). 
Perceived characteristics of innovations 
Two indicators are used to represent perceived characteristics of 
innovations, including (1) relative advantage and (2) compatibility. 
Relative advantage The respondent's knowledge about the relative 
merits of various energy conservation actions defines relative advantage. 
The lower the score, the less the respondent's knowledge. The possible 
range of scores Includes one (changing furnace filters), two (Insulating 
water heater or adding more insulation to attic if eight inches are 
already present), and three (insulating basement walls) (question 24, 
Appendix C). 
Compatibility A study by Becker et al. (1981) was the source of 
a variable on compatibility. Six items that loaded highly on a factor 
related to the perceived compatibility of conservation with personal 
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comfort and convenience were used. The items included; (1) "it is just 
too uncomfortable to have my Indoor temperature less than 68 degrees in 
the winter months," (2) "while others might tolerate lowering their 
thermostat settings in the winter, my own need for being warm is high," 
(3) "I am willing to wear heavier clothes indoors this winter so that I 
can set my thermostat lower than I otherwise could," (4) "it's too much 
effort to put on more clothes in the winter so that I can set my 
thermostat lower than I otherwise would," (5) "if I were convinced that I 
would achieve significant savings, I would be willing to drop my 
thermostat setting to 65 degrees in the daytime and 60 degrees at night," 
and (6) "it's not worth having the house a little chilly in the winter 
just to try to save a little money," 
Items one, two, four, and six were scored from one, "strongly 
agree," to five, "strongly disagree." The scoring for the agree/disagree 
poles was reversed for items three and five. By summing the scores for 
these six items, the possible total score for this scale ranged from six 
to 30. The higher the score, the greater the perceived compatibility of 
comfort and curtailment innovations (question 30, items 1, 2, 5, 11, 18, 
and 25, Appendix C). Reliability assessment of the scale revealed an 
alpha coefficient of .816 (Appendix B). 
Conservation behavior 
Two types of behaviors that reduce the consumption of energy for 
home heating and cooling are operationalized. First, are the 
conservation behaviors that Increase the efficiency of the housing 
structure. Second, are the conservation innovations that represent a 
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curtailment of energy consumption activities. 
Efficiency Innovations Conservation behavior that reflects the 
Implementation of efficiency Innovations is represented by the number of 
conservation improvements that were made to seven major structural areas 
of the home between September 1977 and May 1981. These include adding 
insulation in the attic, walls, or around the foundation (three 
possibilities: basement, crawl space, or slab); and adding storm 
coverings to doors or windows (questions 14 and 16, Appendix C). 
Not all of the conservation activities of the audit households can 
be attributed to the Home Energy Audit Program. To adjust for 
before-after audit considerations, an improvements-per-month index was 
created to allow comparisons between the conservation actions of audit 
and control groups. Only the improvements made by audit participants 
after completing the audit are considered. The score is created by 
summing the number of improvements that were partially or fully completed 
and then dividing this score by the number of months available in which 
to make these improvements. The possible range of scores is 0.00 to 
0.1556. A score of 0.00 indicates that none of the recommended energy 
improvements was made. A score of 0.1556 indicates that all conservation 
improvements needing attention were made during the 45 month period. 
Curtailment innovations Conservation behavior that represents 
the implementation of curtailment innovations to reduce the consumption 
of energy for heating and cooling the home is a single item indicator. 
How often the household sets the thermostat at or below 65 degrees in 
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winter is scored from one, "never," to five, "always" (question 20, item 
3, Appendix C). 
The indicators that have just been described include eleven 
independent and two dependent variables. The definitions and scoring for 
each indicator is summarized in Table 2. 
Statistical Procedures 
The data analysis for the study includes two major sections. The 
first is a descriptive section on the characteristics of the sample. 
Frequency distributions and means are provided for audit participants and 
control group respondents, as well as the total sample. Analysis of 
variance is used to examine whether the variation in means between the 
two subsamples is statistically significant. 
The second section uses path analysis procedures (Duncan, 1966; 
Asher, 1976) to test the theoretical model that is outlined in Chapter 
Three. The path analysis technique employs multiple linear regression to 
analyze the dependent variable and the intervening variables back to the 
antecedent variables. As the analysis progresses, each of the three 
intervening variables in the model serves as a dependent variable in 
subsequent regression equations. The path model represents all of the 
theoretically formulated causal relationships among the 12 variables in 
the model. 
The paths to each of the successive dependent variables are tested 
in three different ways: (1) as a theoretical model, (2) as a fully 
recursive model, and (3) as a reduced model. In the theoretical model, 
the independent variables that are used in the regression analysis are 
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Table 2. Description of variables 
Variables Definitions and scoring 
Characteristics of decision-making unit 
- Household income 
- Education of head 
- Age of head 
- Size of home 





- Problem with current 
energy situation 
Change agent contact 
- Extension contact 
1 = <$10,000 to 10 = $50,000+ 
1 = grade school to 7 = graduate degree 
Age in years 
1 = under 1,000 sq ft to 5 = 2,5004- sq ft 
3 = strongly disagree to 15 = strongly agree 
5 = never to 20 = often seek energy information 
from mass media sources 
2 = never to 8 = often obtain information from 
friends, relatives, and neighbors about 
energy conservation 
1 = not at all to 4 = a great deal 
0 = no audit; 1 = mail audit; 2 - audit 
partially face-to-face; 3 = audit entirely 
face-to-face 
Perceived characteristics of innovations 
- Relative advantage 
- Compatibility 
Conservation behavior 
1 = low to 3 = high knowledge of energy savings 
6 = low to 30 = high perceived compatibility of 





0 = none to 19 = 0.19 improvements/month 
1 = never to 5 = always 
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limited to those having a direct causal linkage to the dependent 
variable. In the fully recursive model, the contributions of all 
independent variables are examined simultaneously. In the reduced 
recursive model, only the independent variables that make a statistically 
significant contribution in the fully recursive model are included in the 
regression equation. Once these regression analyses have been made, the 
three models are compared to assess the nature of the causal linkages. 
Three criteria are used in evaluating the regression analyses: 
(1) the F-test for significance, (2) the squared multiple correlation 
coefficient (R-squared), and (3) the standardized partial regression 
coefficient (beta). The overall F-test for significance compares the 
computed F-value with the tabular F-value at the .10 (*), .05 (**), and 
.01 (***) levels of significance. If the computed F-value is greater 
than or equal to the tabular F-value, the regression of the dependent 
variable on the independent variables is considered statistically 
significant. 
The R-squared value indicates how much variance in the dependent 
variable is explained by the independent variables. The higher the value 
for the squared multiple correlation coefficient, the greater the amount 
of explained variance. j 
The significance and size of the tjptas are used to examine the 
relative importance of the independent variables. The partial F-test for 
each beta coefficient is evaluated for statistical significance at the 
.10 (*), .05 (**), and .01 (***) levels. 
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CHAPTER FIVE: DATA ANALYSIS AND INTERPRETATION 
The purpose of this chapter is to report the findings of the data 
analysis. Two major sections are included. First, a descriptive 
comparison of the characteristics of audit and control group respondents 
is provided. Second, the hypothesized causal relationships that are 
outlined in the theoretical model of energy conservation behavior are 
empirically tested. 
Characteristics of Audit and Control Groups 
A goal of the Home Energy Audit Program was to reach a broad range 
of Iowa households with energy conservation information. To see whether 
this objective was accomplished, the characteristics of audit and control 
groups are compared in six major areas: (1) socioeconomic status, (2) 
attitudes, (3) communication behavior, (4) prior energy conditions, (5) 
perceived characteristics of innovations, and (6) conservation behavior. 
Socioeconomic status 
Participants in the Home Energy Audit Program are substantially 
different from the control group respondents in terms of socioeconomic 
characteristics (Table 3). The mean income for the audit group is 
$25,811, compared with $22,766 for the control group. About half of the 
members of the control group (44.5 percent) has an annual income under 
$20,000, while less than a third (29.2 percent) of the audit group is in 
the lower-income category. , 
Audit participants are more advantaged than control group 
respondents in terms of years of education. The mean level of 
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Table 3. Socioeconomic characteristics of households 
Income 
Under $10,000 
$10,000 to $14,999 
$15,000 to $19,999 
$20,000 to $24,999 
$25,000 to $29,999 
$30,000 to $34,999 
$35,000 to $39,999 
$40,000 to $44,999 
$45,000 to $49,999 





































Mean $25,811 $22,766 $24,068*** 
Education 
Less than 9 years 
9 to 11 years 
12 years 
13 to 15 years 
16 years 
17 years 

























Mean 14.2 12.8 13.4*** 
Age 
Under 30 
30 to 39 
40 to 49 
50 to 59 
60 to 69 
70 to 79 































***Difference between audit and control groups significant, p<.005, 
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educational attainment for the two groups is 14.2 and 12.8 years, 
respectively. Almost two-fifths (38.7 percent) of the household heads in 
the audit group have obtained a college degree, compared with about half 
that amount (20.6 percent) in the control group who have reached a 
similar educational status. 
The mean age of audit participants is about seven years less than 
that of control group respondents (47.8 years, compared with 54.7 years). 
Nearly one-third (32.0 percent) of the audit group are in the under 40 
age category, while less than one-fifth (18.0 percent) of the control 
group respondents are in the younger age group. The control group is 
more heavily represented at the older end of the age spectrum, with 
almost two-fifths (38.5 percent) of the respondents in the 60 or older 
age group, compared with one-fifth (20.0 percent) in the audit group. 
As an indicator of social status, the housing units of the audit 
participants seem to represent a higher standing than the homes of 
control group respondents (Table 4). The mean value for the audited 
homes is $58,689, more than $8,000 higher than the value of the homes of 
the control group. The structural condition of the homes is also better 
for audit participants than for control groups respondents, although both 
carry a mean rating of "good" or better. The sizes of homes in the two 
groups, however, are almost identical, averaging just over 1,600 square 
feet. 
The fall of 1977 was selected as a base period for assessing the 
energy-efficiency of seven structural areas of the home that are 
addressed in the Home Energy Audit Program (insulation for celling. 
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Table 4. Housing characteristics of households 
Audit Control Total 
Housing value 
Under $20,000 1.3% 8.0% 5.1% 
$20,000 to $29,999 5.8 10.9 8.8 
$30,000 to $39,999 15.6 13.3 14.3 
$40,000 to $49,999 12.9 17.3 15.4 
$50,000 to $59,999 21.8 23.3 22.6 
$60,000 to $69,999 16.9 11.9 14.1 
$70,000 to $79,999 8.0 4.7 6.1 
$80,000 to $89,999 7.1 4.0 5.3 
$90,000 to $99,999 3.9 2.3 3.0 
$100,000 or more 6.7 4.3 5.3 
100.0% 100.0% 100.0% 
Mean $58,689 $50,548 $54,030*** 
House condition 
Very poor (1) 0.0% 0.7% 0.4% 
Poor (2) 0.9 0.7 0.8 
Adequate (3) 14.2 25.9 20.9 
Good (4) 46.7 39.5 42.6 
Very good (5) 38.2 33.2 35.3 
100.0% 100.0% 100.0% 
Mean 4.22 4.04 4.12** 
Size of home (in sq. ft.) 
Under 1,000 8.9% 12.3% 10.8% 
1,000 to 1,499 36.4 31.9 33.8 
1,500 to 1,999 36.0 34.9 35.4 
2,000 to 2,499 11.1 11.9 11.6 
2,500 or more 7.6 9.0 8.4 
100.0% 100.0% 100.0% 
>fean 1,610 1,617 1,614 
N (225) (301) (526) 
**Difference between audit and control groups significant, p=,0081. 
***Difference between audit and control groups significant, p=.0001. 
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walls, basement, crawl space, and slab foundation; storms on windows and 
doors). The respondents were asked to rate the adequacy of each of those 
items. Table 5 reveals that both types of households had a substantial 
need for structural energy improvements. In none of the areas requiring 
insulation did even half of the respondents indicate that the amount of 
insulation was adequate. Basements seemed to be the greatest problem 
area. Only six percent of the respondents reported that the basement 
insulation was adequate. Storm coverings on windows and doors had been 
neglected to a lesser extent. Just over half of the respondents rated 
their storm windows and storm doors as adequate. There are no 
statistically significant differences between the mean scores for the two 
groups. 
Despite structural similarities, when an overall score for energy 
efficiency is created, there is a significant difference between the 
audit and control groups. Table 6 reveals a mean need for structural 
energy improvements of 3.33 for audit participants and 3.74 for control 
group respondents. Households in the control group were in a 
disadvantaged position, relative to the audit group, in terms of the need 
to improve the energy efficiency of their homes. However, both groups 
still had a long way to go to create an energy efficient home, if 
approximately half of the structural features were rated less than 
"adequate." 
Attitudes 
Attitudes of households about the legitimacy of the energy crisis 
are examined in Table 7. Although the mean scores fall in the "not sure" 
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Table 5. Energy-conserving features of homes, September 1977 
Audit Control Total 
Celling insulation 
None (1) 4.4% 8.6% 6.8% 
Some (2) 63.6 63.1 63.3 
Adequate (3) 32.0 28.3 29.9 
100.0% 100.0% 100.0% 
Mean 2.28 2.20 2.23 
N (225) (301) (526) 
Ifell insulation 
None (1) 17.8% 17.9% 17.9% 
Some (2) 39.1 47.5 43.9 
Adequate (3) 43.1 34.6 38.2 
100.0% 100.0% 100.0% 
man 2.25 2.17 2.20 
N (225) (301) (526) 
Basement insulation 
None (1) 76.4% 76.8% 76.6% 
Some (2) 17.1 17.2 17.2 
Adequate (3) 6.5 6.0 6.2 
100.0% 100.0% 100.0% 
Mean 1.30 1.29 1.30 
N (216) (285) (501) 
Crawl space insulation 
None (1) 64.6% 67.0% 66.3% 
Some (2) 22.9 18.6 19.9 
Adequate (3) 12.5 14.4 13.8 
100.0% 100.0% 100.0% 
Mean 1.48 1.48 1,48 
N (48) (118) (166)* 
Slab insulation 
None (1) 73.3% 73.9% 73.8% 
Some (2) 6.7 13.6 12.6 
Adequate (3) 20.0 12.5 13.6 
100.0% 100.0% 100.0% 
Mean 1.47 1.39 1.40 
N (15) (88) (103) 
^Itomes without this structural feature are excluded from the 
analysis. 
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Table 5. (Continued) 
Audit Control Total 
Storm windows 
None (1) 6.2% 3,6% 4.7% 
Some (2) 41.8 40.9 41.3 
Adequate (3) 52.0 55.5 54.0 
100.0% 100.0% 100.0% 
Mean 2.46 2.52 2.49 
N (225) (301) (526) 
Storm doors 
None (1) 7.6% 2.7% 4.8% 
Some (2) 39.1 41.5 40.5 
Adequate (3) 53.3 55.8 54.7 
100.0% 100.0% 100.0% 
lyfean 2.46 2.53 2.50 
N (225) (301) (526) 
Table 6. Need for energy-conserving home improvements, September 1977 
Number of structural features 










































***Difference between audit and control groups significant, p=.0039. 
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Table 7. Attitudes about legitimacy of energy crisis 
Audit Control Total 
Strongly disagree (3-4) 1.3% 6.6% 4.4% 
Disagree (5-7) 21.3 21.9 21.7 
Not sure (8-10) 40.0 42.2 41.2 
Agree (11-13) 31.6 27.6 29.3 
Strongly agree (14-15) 5.8 1.7 3.4 
100.0% 100.0% 100.0% 
Mean 9.59 8.84 9.16*** 
N (225) (301) (526) 
***Difference between audit and control groups significant , p=.0016. 
category, there are significant differences between the audit and control 
groups. Audit participants seem more attuned to the reality of the 
energy situation. Almost two fifths (37,4 percent) of the audit group 
"agree" or "strongly agree" that the energy crisis is legitimate, while 
less than a third (29.3 percent) of the control group expresses a similar 
attitude. 
Communication behavior 
The communication behavior respondents use in seeking out energy 
conservation information is examined in Table 8. The data reveal that 
neither the audit nor the control group seems very active in its pursuit 
of conservation information. Whether it is the use of mass media, or 
contacts with relatives or friends and neighbors, both groups say they 
"sometimes" use these sources to answer their questions about conserving 
energy. Statistically, there are no significant differences between the 
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Table 8. Communication behavior of households about energy conservation 
Frequency of contacts 
Audit Control Total 
Information-seeking from 
media sources 
Never (5-7) 5.3% 6.7% 6.1% 
Seldom (8-12) 28.5 23.9 25.9 
Sometimes (13-17) 57.8 60.1 59.1 
Often (18-20) 8.4 9.3 8.9 
100.0% 100.0% 100.0% 
Mean 13.43 13.48 13.46 
Cbnnectedness with relatives 
and friends/neighbors 
Never (2) 13.8% 14.6% 14.3% 
Seldom (3-4) 32.9 27.6 29.8 
Sometimes (5-6) 44.4 50.5 47.9 
Often (7-8) 8.9 7.3 8.0 
100.0% 100.0% 100.0% 
Mean 4.68 4.68 4.68 
N (225) (301) (526) 
communication behaviors of the two groups. 
Prior conditions 
The respondents' definitions of the existing energy situation differ 
for the audit and control groups (Table 9). When describing how much 
they had personally been affected by the rising cost of energy for home 
heating and cooling, more than half (50.8 percent) of the control group 
respondents had been affected "a great deal," compared with about a third 
(36.0 percent) of the audit group who responded similarly. Thus, the 
control group seems to define the energy situation as more threatening 
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. Table 9. Prior energy conditions of households 
Audit Control Total 
Felt needs/problems with 
rising cost of energy 
Not at all (1) 
Only a little (2) 
Some (3) 
















Mean 3.26 3.47 3.38*** 
N (225) (301) (526) 
***Difference between audit and control groups significant, p=,0004. 
than does the audit group. 
Perceived characteristics of innovations 
The respondents' perceptions about the characteristics of energy-
conserving innovations are examined in Tables 10 and 11. These 
characteristics include respondents' perceptions about: (1) relative 
advantage and (2) compatibility of comfort with energy-conserving 
lifestyles. 
A basic assumption of the Ifome Energy Audit Program was that 
participants would gain knowledge about the relative merits of various 
energy-conserving improvements and thus be more likely to implement 
appropriate conservation actions. The audit placed special emphasis on 
the low Insulating value of concrete basement walls and the Importance of 
making this area of the structure more energy-efficient. To test this 
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Table 10. Perceived relative advantage of basement insulation 
Audit Control Total 
Knowledge about energy-
conserving benefits of 
basement Insulation 
Low knowledge (1) 5.3% 11.9% 9.1% 
Moderate knowledge (2) 45.8 59.5 53.6 
High knowledge (3) 48.9 28.6 37.3 
100.0% 100.0% 100.0% 
Mean 2.44 2.17 2.28*** 
N (225) (301) (526) 
***Difference between audit and control groups significant, p<.0001. 
assumption, respondents were asked which of four improvements would save 
the most energy in a typical house that already had eight inches of attic 
insulation (Table 10). Almost half (48.9 percent) of the audit 
participants correctly identified "insulating basement walls" as the most 
energy-saving improvement (i.e., high knowledge), irtiile slightly more 
than one-fourth (28.6 percent) of the control group responded similarly. 
These differences are statistically significant at the <.0001 level. 
Audit participants seem much better informed than are the 
nonparticipants about the relative advantage of basement insulation over 
other kinds of energy-conserving improvements. However, there is still a 
considerable need to educate both groups about the low insulating value 
of concrete basement walls. 
Although neither the audit nor the control group respondents are 
very sure about the compatibility of comfort and energy-conserving 
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Table 11. Perceived compatibility of comfort and energy-conserving 
lifestyles 
Audit Control Total 
Saving energy and comfort 
are compatible 
Strongly disagree (6-9) 0.4% 0.7% 0.6% 
Disagree (10-15) 14.2 22.2 18.8 
Not sure (16-21) 38.7 41.2 40.1 
Agree (22-27) 38.2 30.6 33.8 
Strongly agree (28-30) 8.5 5.3 6.7 
100.0% 100.0% 100.0% 
Mean 20.66 19.30 19.88*** 
N (225) (301) (526) 
***Difference between audit and control groups significant, p=.0017. 
lifestyles, there are statistically significant differences between the 
two groups (Table 11). The audit participants are more receptive to the 
possibility that families could save energy without sacrificing their 
comfort. Audit participants are less likely than control group 
respondents to view turning down their winter thermostat setting or 
dressing more warmly in order to save energy as incompatible with their 
chosen lifestyle. 
Conservation behavior 
Two types of energy-conserving behaviors are examined; the 
implementation of (1) efficiency innovations and (2) curtailment 
innovations. Efficiency innovations include major structural adaptations 
in a house that will reduce the use of energy for home heating. 
Curtailment innovations involve life style changes to reduce household 
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energy consumption. 
Efficiency Innovations During the 45 month period between 
September 1977 and May 1981, both audit and control group respondents 
reported making a substantial number of structural Improvements to 
Increase the energy-efficiency of their homes (Table 12). Almost 
three-fourths (74.2 percent) of the audit group made one or more of the 
recommended structural improvements, compared with three-fifths (58.8 
percent) for the control group. Although the mean number of improvements 
is higher for the audit group (1.54) than it is for the control group 
(1.40), the difference is not statistically significant. However, it 
should be remembered that the audit participants were starting with homes 
that had a significantly greater number of energy-conserving features 




















































(see Table 6). Thus, the control group did not improve their 
disadvantaged conservation status, relative to the audit group, during 
the 45 month period. 
Not all of the conservation activities of the audit households can 
be attributed to the Home Energy Audit Program. Some improvements were 
made before audit participants had their homes analyzed for energy 
efficiency (Table 13). However, the number of post-audit actions is 
significantly greater than the number of pre-audit actions at the <.001 
level. The mean number of after audit improvements is 0.99, compared 
with 0.56 before the audit. When only post-audit actions are considered, 
52.4 percent of the households made one or more structural improvements. 
Table 13. Audit participants' energy-conserving improvements, September 
1977 to May 1981 (N=225) 
Pre-audit Post-audit Total 
Structural energy 
improvements partially 
or fully completed 
None 70.2% 47.6% 25.8% 
One 17.3 27.1 34.2 
Two 4.0 12.9 16.9 
Three 4.5 7.1 11.5 
Four 3,1 3.1 7.1 
Five 0.9 1.3 3.6 
Six 0.0 0.9 0.9 
Seven 0.0 0.0 0.0 
100.0% 100.0% 100.0% 
Mean 0.56 0.99 1.54*** 
***Difference between pre-audit and post-audit means significant, 
p=.001. 
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To adjust for the before-after audit considerations, an improve-
inents-per-month index was created to allow comparisons between the 
conservation actions of audit and control groups (Table 14). Only the 
Improvements made by audit participants after completing the audit are 
considered. The mean index of improvements-per-month is higher for audit 
participants (0.0331) than for control group respondents (0.0310), but 
the difference is not statistically significant; neither is there a 
significant difference between pre-audit (0.0261) and post-audit (0.0331) 
scores. 
Table 14. Mean scores for improvements-per-month index 
Audit group (N=225) Improvements-per-month index 
Pre-audit 0.0261 
Post-audit 0.0331 
Control group (N=301) 0.0310 
The improvements made by audit and control households between 
September 1977 and May 1981 are identified in Table 15. The data are 
based on the percent making applicable improvements. Households who 
reported having adequate conservation features in September 1977 or who 
did not have this particular structural characteristic were removed from 
consideration before calculating the percent making improvements. 
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Table 15; Energy-conserving improvements partially or fully completed 
between September 1977 and May 1981 
Ceiling insulation 
Not done (1) 
Partially completed (2) 




Not done (1) 
Partially completed (2) 




Not done (1) 
Partially completed (2) 
Fully completed (3) 
^fean 
N 
Crawl space insulation 
Not done (1) 
Partially completed (2) 














































































^The Ns vary because homes that were reported having "adequate" 
energy-conserving features in September 1977, or that did not have a 
particular structural feature to begin with, are excluded from the 
analysis. 
**Difference between audit and control groups significant, p=.0147. 
***Dlfference between audit and control groups significant, p=.0003. 
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Table 15. (Continued) 
Audit Control Total 
Slab insulation 
Not done (1) 83.4% 94.8% 93.3% 
Partially completed (2) 8.3 1.3 2.2 
Fully completed (3) 8.3 3.9 4.5 
100.0% 100.0% 100.0% 
Mean 1.25 1.09 1.11-
N (12) (77) (89f 
Storm windows 
Not done (1) 41.7% 32.1% 36.4% 
Partially completed (2) 24.1 29.8 27.2 
Fully completed (3) 34.2 38.1 36.4 
100.0% 100.0% 100.0% 
Mean 1.93 2.06 2.00 
N (108) (134) (242) 
Storm doors 
Not done (1) 35.2% 31.6% 33.2% 
Partially completed (2) 21.0 30.1 26.0 
Fully completed (3) 43.8 38.3 40.8 
100.0% 100.0% 100.0% 
Mean 2.09 2.07 2.08* 
N (105) (133) (238) 
More than half of the respondents reported adding ceiling 
insulation, storm windows, or storm doors, about a third added wall 
insulation, and lesser amounts of basement, crawl space, and slab 
insulation are included. With the exception of storm windows and doors, 
the audit participants partially or fully completed a higher percentage 
of the needed energy improvements than the control group. Basement and 
crawl space Insulation are areas that revealed significant differences 
between the two groups. More than twice as many audit participants 
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Insulated these areas as the control group. 
Although there are no data available to indicate exactly when 
knowledge about the efficacy of basement insulation was gained, the 
significantly higher percentage of audit participants who insulated their 
basement walls during the 45-month period suggests that the knowledege 
gained during the Home Energy Audit Program may have influenced the 
Implementation decision. This assumption is further reinforced when it 
is noted that both groups started at about the same level of adequacy for 
basement insulation in 1977 (see Table 5). 
In addition to the specific behavior changes that are identified in 
Table 15, audit participants were asked to report the level of 
satisfaction they experienced from four aspects of the ïfome Energy Audit 
Program. Table 16 reveals that more than three-fourths of the audit 
participants are either "satisfied" or "very satisfied" with the 
information they received from studying the computer printout, looking at 
exhibits or displays, reading Extension energy publications, and 
discussing their energy concerns with Extension staff. In fact, the 
personal attention they received from Extension staff is ranked higher by 
respondents (more than 85 percent "satisfied" or "very satisfied") than 
the technical information they received from the computer analysis (about 
76 percent "satisfied" or "very satisfied"). 
Curtailment innovations A change in lifestyle that curtails 
energy consumption is examined in Table 17. Mean scores for audit and 
control respondents reveal that they "sometimes" set their thermostat at 
or below 65 degrees in winter. About a fourth (24.4 percent) of the 
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Table 16. Participant satisfaction with the Home Energy Audit Program 
(N=526) 
Type of Information Percent "satisfied" or "very satisfied" 
Computer printout 75.56 
Displays and exhibits 78.79 
Energy publications 83.33 
Extension staff 85.16 
Table 17. Curtailment innovations implemented by households 
Audit Control Total 
Set thermostat at or below 
65 degrees in winter 
Never (1) 18.7 18.3 18.4 
Seldom (2) 13.8 10.3 11.8 
Sometimes (3) 23.5 31.2 27.9 
Often (4) 19.6 23.9 22.1 
Always (5) 24.4 16.3 19.8 
100.0% 100.0% 100.0% 
Mean 3.17 3.10 3.13 
(225) (301) (526) 
77 
audit group and a sixth (16.3 percent) of the control group report that 
they "always" implement this conservation action. These differences are 
not statistically significant. 
Tests of Hypotheses 
The empirical tests of the hypothesized causal relationships that 
were developed in Chapter Three are reported in this section. The 
results are summarized in Figures 2 through 8 and Tables 18 through 22. 
The overall theoretical models for the two alternate explanations of 
energy conservation behavior (Figures 2 and 3) are evaluated first, then 
the regressions for the three intervening variables are examined. 
In the diagrams of the path models, the arrows indicate 
relationships between variables. The standardized partial regression 
coefficients (i.e., betas) identify the strength and direction of each 
relationship. The path diagrams do not include the usual curved arrows 
between pairs of antecedent variables representing noncausal 
relationships. These correlations have been omitted from the figures to 
simplify the presentations. The zero-order correlation matrix of all the 
variables is given in Appendix A. The highest correlation In any 
noncausal relationship is .41 and most are below .20. With correlations 
this low, multicolllnearity does not appear to be a problem. 
Figures 2 and 3 each delineate 19 hypothesized causal paths in the 
theoretical models of the implementation of energy-conserving behaviors, 
including nine paths that are common to both models. Of the 10 paths 
that are unique to the efficiency innovations model, three are 
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Connectedness 
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Figure 2. Path diagram of theoretical model of implementation of 
efficiency innovations 
**Regresslon coefficients significant, p<.05. 
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Connectedness 
-.014 Felt need or 
problem 
Figure 3. Path diagram of theoretical model of implementation of 
curtailment innovations 
*Régression coefficient significant, p<.10. 
**Regression coefficients significant, p<.05. 
***Regression coefficients significant, p<.01. 
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the model of curtailment innovations, only two of the 10 paths unique to 
this model are statistically significant. Five of the nine paths that 
are common to both models are statistically significant. 
The overall F-values for the regression equations used to test the 
theoretical models are all statistically significant (Tables 18, 19, 20, 
21, and 22). However, the proportion of variance explained by the 
variables is generally small. The large residuals suggest the 
possibility of problems with specification error or measurement error. 
If relevant variables have been left out of the model, or if the 
conceptual ideas are not well-represented by the variables, specification 
error may have occurred. If the empirical Indicators in the model are 
not reliable measures, then measurement error may have occurred. 
A comparison of Figures 2 and 3 reveals that contact with Extension 
about the Home Energy Audit Program does not have a direct impact on 
subsequent conservation behavior (indirect influences are discussed in a 
later section). The models are weak in supporting the hypothesized 
direct linkages between the antecedent variables (characteristics of the 
household and prior conditions) and the dependent variables (implementing 
efficiency innovations or curtailment innovations). Despite these 
weaknesses, the data provide evidence to support some of the theoretical 
arguments. With the exception of household income and size of home, all 
of the other variables are included in at least one significant path of 
one of the models. Most important, the models point out distinct 
differences between the causal factors that contribute to an 
understanding of the two types of energy-conserving behavior. 
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Conservation behavior 
Table 18 and Figure 4 illustrate that only three of the 10 
hypothesized paths to efficiency innovations are statistically 
significant. The age of the household head is the strongest predictor. 
Younger households tend to make more structural changes to improve the 
energy-efficiency of their homes than do older households. The more the 
respondent households are affected by the rising cost of energy and the 
more they seek information about conserving energy from friends, 
neighbors, and relatives, the more they tend to implement efficiency 
Innovations. Although contact with Extension does not have a direct 
Impact on the implementation of efficiency innovations, some indirect 
influences resulting from participation in the Home Energy Audit Program 
become apparent in later analyses. 
Two variables explain the implementation of curtailment Innovations 
(Table 19 and Figure 5). If a household perceives personal comfort to be 
compatible with an energy-conserving lifestyle and if they actively seek 
information about conserving energy from mass media sources, then they 
tend to implement curtailment innovations. Although the two variables 
together explain more than 30 percent of the variance in curtailment 
innovations, the contribution of compatibility is much larger (a beta of 
.540 for compatibility versus a beta of .072 for information-seeking in 
the reduced model). 
Concerns about comfort seem to outweigh economic considerations when 
it comes to a decision to turn down the thermostat to reduce energy usage 
in the curtailment innovations model. By contrast, the efficiency 
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Table 18. Regression analysis of efficiency innovations 
Independent Theoretical model Reduced model Full model 
variables Beta F Beta F Beta F 
Compatibility .044 0.94 .048 1.08 
Relative 
advantage .012 0.08 .013 0.08 
Extension 
contact .064 1.93 .065 2.01 
Felt need or 
problem .117 6.85*** .105 6.02** .114 6.48** 
Connectedness .103 4.95** .082 3.61* .104 4.98** 
Information-
seeking -.050 1.16 -.051 1.20 
Legitimacy of 
energy crisis -.021 0.21 
Size of home .057 1.58 .059 1.64 
Age of head -.127 7.16*** -.151 12.28*** -.124 6.73*** 
Education 
of head .014 0.07 .019 0.13 
Household 
income -.048 0.96 -.047 0.91 
R-squared . 053 .041 . 054 
F 2. 890*** 7.466*** 2. 642*** 
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Figure 4. Significant paths from the full model regression analysis of 
efficiency Innovations. (The values for the usual curved 
arrows between pairs of antecedent variables representing 
noncausal relationships are given in the correlation matrix in 
Appendix A.) 
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Table 19, Regression analysis of curtailment innovations 
Independent Theoretical model Reduced model Full model 
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Figure 5. Significant paths from the full model regression analysis of 
curtailment innovations. (The values for the usual curved 
arrows between pairs of antecedent variables representing 
noncausal relationships are given in the correlation matrix in 
Appendix A.) 
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Innovations model seems to support the rational decision-making approach 
that people conserve energy when they feel an economic pinch. It is 
important to note that attitudes about the legitimacy of the energy 
crisis, as hypothesized, did not predict the implementation of either 
efficiency innovations or curtailment innovations. The legitimacy 
Indicator is not a statistically significant determinant when it is added 
in the full model regression analyses of conservation behavior in Tables 
18 and 19. 
The explained variance for efficiency innovations (R-squared of .053 
for the theoretical model and .041 for the reduced model) is much smaller 
than the explained variance for curtailment innovations (R-squared of 
.314 for the theoretical model and .304 for the reduced model). As 
discussed earlier, this may be due to specification error. It is 
problematic to operationalize an efficiency innovations variable that 
incorporates only post-audit improvements for the audit group and yet 
includes all efficiency improvements since the fall of 1977 for the 
control group. 
Another potential problem is the time-lag that may be involved 
between the time a household receives information about where and how to 
improve the structural efficiency of the home and when they actually find 
the necessary resources to get this accomplished. Households may need 
more than eight months (the amount of time between the date of the audit 
analysis for the last group of participants and the date they received 




Table 20 and Figure 6 reveal that contact with Extension, as 
hypothesized in the theoretical model, is a significant predictor of 
higher knowledge scores on the relative advantage of various 
energy-conserving improvements. The beta for Extension contact remains 
relatively stable and large as antecedent variables are added in the 
reduced and full models. Thus, the relationship between Extension 
contact and perceived relative advantage does not appear to be spurious. 
Participants in the Home Energy Audit Program seemed to gain knowledge 
that helped them identify the relative merits of various energy-
conserving improvements. However, as discussed earlier, this knowledge 
alone is not enough to influence the decision to ultimately implement the 
recommended actions in the audit program. 
Connectedness and size of home serve as significant predictors of 
perceived relative advantage. Both are negatively related to the 
dependent variable. The less the household seeks advice from friends, 
neighbors, and relatives about conserving energy, the more knowledge they 
have about the savings potential in energy improvements. The smaller 
the size of the home, the more knowledge respondents have about the 
relative merits of energy-conserving improvements. 
The connectedness and relative advantage variables have some 
intriguing linkages to other variables in the models of energy 
conservation behavior. Connectedness is positively related to the 
efficiency innovations variable, but negatively related to relative 
advantage. This suggests that advice from friends and neighbors may be 
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Table 20. Regression analysis of perceived relative advantage 
Independent Theoretical model Reduced model Full model 
variables Beta F Beta F Beta F 
Extension 
contact .210 24.10*** .210 24.58*** .187 17.79*** 
Connectedness -.091 4.56** -.098 4.62** 
Information-
seeking .013 0.09 
Legitimacy of 
energy crisis -.006 0.02 
Size of home -.110 6.75*** -.127 8.00*** 
Age of head -.045 0.94 
Education 
of head .065 1.65 
Household 
income .003 0.00 
R-squared .044 .063 . 070 
F 24.101*** 11.661*** 4. 873*** 
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Figure 6. Significant paths from the full model regression analysis of 
perceived relative advantage, (The values for the usual 
curved arrows between pairs of antecedent variables 
representing noncausal relationships are given in the 
correlation matrix in Appendix A.) 
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crucial in motivating people to take conservation actions, but these 
actions may not necessarily be the most cost-effective innovations from 
an energy conservation standpoint. Contact with Extension about the Home 
Energy Audit Program did predict greater knowledge about the relative 
merits of energy-conserving Improvements, but this increased knowledge 
did not translate into greater overall implementation of efficiency 
innovations. Thus, knowledge alone is not sufficient to change 
conservation behavior. 
Compatibility 
Table 21 reveals that contact with Extension, as hypothesized in the 
theoretical model, is a significant predictor of perceived compatibility 
of comfort with energy-conserving lifestyles. However, the relationship 
appears to be spurious, because the beta for Extension contact becomes 
insignificant (a drop from .094 to .008) as antecedent variables are 
added in the full model. Further, the F-ratio for the change in 
R-squared values between the full and theoretical models (a drop from 
.129 to .009) is statistically significant at the .001 level. These 
findings seem to reinforce the notion that an audit program which focuses 
on a cost-benefit analysis of energy-efficiency Improvements will have 
little carry-over effect to enhance the desirability of energy 
Improvements that require lifestyle changes. 
Instead of indirectly operating through the Extension contact 
variable, the household characteristics including education of head, age 
of head, attitude about the legitimacy of the energy crisis, and 
information-seeking behavior, directly influence the perceived 
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.094 4.72** .008 0.04 
-.019 0.19 
.119 8.48*** .128 8.52*** 
.178 16.88*** .174 15.88*** 
.057 1.71 
-.214 24.45*** -.218 23.88*** 
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Figure 7. Significant paths from the full model regression analysis of 
perceived compatibility. (The values for the usual curved 
arrows between pairs of antecedent variables representing 
noncausal relationships are given In the correlation matrix In 
Appendix A.) 
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compatibility of comfort and energy-conserving lifestyles (Figure 7). 
All of these variables, except age of head, are positively related to the 
compatibility variable. The beta for the age of head (-.214 in the 
reduced model) is the largest of the four predictor variables. Older 
persons have more difficulty than younger persons in finding comfort to 
be compatible with energy-conserving changes in lifestyle. 
Extension contact 
Table 22 and Figure 8 reveal that only three of the seven 
hypothesized paths are significant predictors of Extension contact. 
Education is a positive predictor of change agent contact. Household 
Income, however, is not related to contact with Extension. Thus, the 
usual notion that high levels of education and income are positively 
linked in predicting change agent contact is not supported in this study. 
Households that are more positive about the legitimacy of the energy 
crisis tend to have more contact with Extension about the Home Energy 
Audit Program. Thus, having a more rational view of the energy situation 
may lead households to seek out objective information about how to deal 
with their energy problems. 
Younger households have more contact with Extension about the audit 
program than older households. Age is also a significant negative 
predictor of the implementation of efficiency innovations and the 
perceived compatibility of comfort and energy-conserving lifestyles. 
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Table 22. Regression analysis of Extension contact 
Independent Reduced model Full model^ 
variables Beta F Beta F 
Connectedness .007 0. 02 
Information-seeking -.005 0. ,01 
Legitimacy of energy crisis .091 4. 23** .096 4. 62** 
Size of home -.069 2. 44 
Age of head -.147 10. 90*** —. 146 10. 34*** 
Education of head .156 11. 10*** .163 10. 84*** 
Household income .012 0. 07 
R-squared ,079 . 083 
F 14. 843*** 6. 703*** 
d.f. 3/522 7/518 
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Figure 8. Significant paths from the full model regression analysis of 
Extension contact. (The values for the usual curved arrows 
between pairs of antecedent variables representing noncausal 
relationships are given in the correlation matrix in 
Appendix A.) 
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Summary of hypotheses 
In terms of the hypotheses stated In Chapter Three, empirical 
analysis provides support for the following 11 hypotheses: 
2A. The greater the contact with Extension about the Home Energy 
Audit Program, the greater the perceived relative advantage of 
energy-conserving innovations (H2A). 
3B. The greater the perceived compatibility of comfort and 
energy-conserving lifestyles, the greater the implementation of 
energy-curtailment innovations (H3B-2). 
4C. The younger the household head, the greater the implementation 
of energy-efficiency innovations (H4C-1) 
4E1. Attitudes about the legitimacy of the energy crisis are not 
related to the implementation of energy-efficiency innovations 
(H4E-1). 
4E2. Attitudes about the legitimacy of the energy crisis are not 
related to the implementation of energy-curtailment innovations 
(H4E-2). 
4F. The more active the information-seeking about conserving 
energy, the greater the implementation of energy-curtailment 
Innovations (H4F-2). 
4G. The greater the connectedness with the social system, the 
greater the implementation of energy-efficiency innovations 
(H4G-1). 
5B. The higher the educational attainment of the household head, 
the greater the contact with Extension about the Home Energy 
Audit Program (H5B). 
5C. The younger the household head, the greater the contact with 
Extension about the Home Energy Audit Program (H5C). 
5E. The more positive the attitude about the legitimacy of the 
energy crisis, the greater the contact with Extension about the 
Home Energy Audit Program (H5E). 
6. The greater the perceived problem with the existing energy 
situation, the greater the implementation of energy-efficiency 
innovations (H6-1). 
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CHAPTER SIX: DISCUSSION 
The purpose of this chapter is to summarize and discuss the research 
conducted and reported in this dissertation. The extent to which the 
three major objectives of the study are achieved is assessed. In 
addition, the theoretical and applied implications of the findings are 
discussed. 
Overview of Research 
The impetus for this study was created by the recent surge of 
interest in evaluation research. The recession of the early 1980s and 
the associated budget crises at all levels of government forced change 
agencies to scientifically document program effectiveness. The study 
focuses on the energy problems of the past decade and examines some of 
the programs that change agencies are using to help families cope with 
uncertain energy supplies and rising energy prices. 
The dissertation has both applied and theoretical aspects. At the 
applied level, the Home Energy Audit Program is evaluated as an 
intervention strategy for encouraging households to make their homes more 
energy efficient. The audit is a computer-assisted program that was 
developed by the Iowa State University Extension Service to analyze the 
energy efficiency of a home and assess the economic benefits of making 
various energy-conserving improvements. At the theoretical level, the 
study tests a model of energy conservation behavior. Two versions of the 
model—using two alternatives for the dependent variable—are examined to 
clarify the causal factors which lead to the implementation of energy-
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efficiency innovations and energy-curtailment innovations. 
The data for the study were obtained with mail survey instruments. 
The sample (N=526) included two distinct subsamples: randomly selected 
audit participants and a similarly selected group of home owners. 
Descriptive statistics and analysis of variance are used to compare the 
conservation actions of audit and control group respondents between the 
fall of 1977 and the spring of 1981. Multiple regression analysis and 
path analysis procedures are used to examine the hypothesized causal 
linkages in the theoretical model of energy conservation behavior. 
Results and Implications 
The study has three specific objectives: (1) to assess the effect 
of the Ifome Energy Audit Program on the conservation behavior of 
participating households, (2) to test a theory of energy conservation 
behavior, and (3) to develop program recommendations for encouraging 
energy conservation in the home. The extent to which these objectives 
were achieved is assessed in the following sections. 
Objective one 
The first objective is to evaluate the impact of the Home Energy 
Audit Program in promoting the implementation of energy-conserving 
behaviors. As a low-cost alternative to on-site energy audits, the Home 
Energy Audit Program reached more than 10,000 Iowa households between 
1977 and 1981. Analysis of variance procedures reveal that the program 
attracts participants who have higher incomes, have more years of 
education, and are younger than a control group of randomly selected 
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homeowners. The audit participants live in homes of greater dollar 
value, that are in better condition structurally, and that have less need 
for structural energy improvements than the homes of control group 
respondents. 
In the Initial analyses, audit participants seem to be a self-
selected group who differ from the general population In terms of 
socioeconomic characteristics, but some of these differences do not hold 
up in later analyses. When multiple regression procedures are used, 
neither income nor size of home serve as significant predictors of audit 
participation. However, education and age of head are significantly 
related to contact with Extension about the audit program. Overall, a 
high level of educational attainment for the household head has the 
strongest relationship to audit participation. 
Audit participants differ from control group respondents in several 
other respects. Their attitudes reflect a more serious concern about the 
reality of the current energy situation, although they do not report that 
they have been personally affected by the rising cost of energy as much 
as control group respondents, nor do they view their friends and 
neighbors as being as concerned about the energy situation as the control 
group. Audit participants have more knowledge about the relative 
advantage of energy-conserving innovations and perceive these innovations 
to be more compatible with their lifestyles than do the control group 
respondents. 
Both the audit and control groups report making a substantial number 
of structural Improvements to Increase the energy-efficiency of their 
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homes. Three-fifths of the control group and almost three-fourths of the 
audit group have made one or more of the recommended improvements during 
the previous 45 months. Thus, lowans seem willing to make significant 
capital investments to respond to the changing energy situation. The 
audit group has not only made slightly more improvements than the control 
group, but they started with homes that were more energy-efficient. 
Although the regression analysis does not identify participation in 
the audit program as a significant predictor of the implementation of 
conservation improvements, the two groups differ significantly with 
respect to the installation of basement and crawl space insulation. More 
than twice as many audit participants insulated these areas as the 
control group. Much of this differential behavior Is attributed to 
knowledge gained about the relative merits of various energy-conserving 
innovations from participating in the audit program. The findings 
suggest that objective information, presented by credible change agents, 
in a face-to-face situation, is influential in causing adoption behavior. 
Objective two 
Rogers' (1983) diffusion-of-innovations paradigm is used as a 
framework for investigating the factors that contribute to the 
implementation of energy-conserving innovations. His research has shown 
that adopters of innovations often differ in characteristics and life 
situations from persons who are late to adopt or never adopt new 
practices. Drawing upon his work, the energy-diffusion theory of Darley 
and Beniger (1981), and recent work on communication networks by Rogers 
and Kincaid (1981), it was hypothesized that households that implement 
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energy-conserving innovations differ from nonadopting households in four 
major areas: (1) household characteristics, (2) prior conditions, 
(3) change agent contact, and (4) perceived characteristics of 
innovations. Two types of energy-conserving behaviors are examined: 
(1) the implementation of efficiency innovations and (2) the 
implementation of curtailment innovations. 
Significant predictors of the implementation of energy-efficiency 
innovations, as revealed in the overall regression model, are age of the 
household head, connectedness, and problems with the current energy 
situation. Younger households, households that are more connected with 
others in the social system, and households that are experiencing 
problems with the current energy situation, are more likely to make 
structural changes to improve the energy-efficiency of their homes. 
The significant predictors of the implementation of energy-
curtailment innovations are entirely different from those in the 
efficiency innovations model. They include compatibility and 
information-seeking. Households that view personal comfort as compatible 
with an energy-conserving lifestyle or those that actively search for 
energy information from the mass media are more likely to Implement 
energy-curtailment innovations. The beta for the compatibility indicator 
(.559) is by far the strongest predictor of conservation behavior in 
either model. This finding lends support to the research of Becker et 
al. (1981) and Seligman et al. (1979), who found that attitudes about 
comfort are the single best predictor of energy consumption behavior. 
The differing predictors in the two models confirm the contention of 
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Stern and Gardner (1981) that conservation behaviors involving Improved 
efficiency are different from those representing curtailment actions. An 
economic rationale—save energy to save dollars-—serves as the underlying 
theme in the efficiency innovations model, while personal comfort 
overshadows economic considerations in the curtailment innovations model* 
That the two models of energy conservation behavior are 
substantially different underscores one of the issues Rogers (1983) 
raises about diffusion research. He notes how little attention 
researchers have focused on how the perceived attributes of an innovation 
affect its rate of implementation as compared with their investigations 
of how characteristics of the decision-making unit influence adoption 
behavior. 
Further research is needed to see whether Rogers' (1983) goal of a 
universally acceptable list of attributes that will apply to all 
innovations can be created. A more immediate research goal is to 
investigate whether the eight psychological dimensions that Darley and 
Beniger (1981) hypothesize are unique to energy conserving innovations 
(capital cost of the innovation; perceived savings; certainty of savings; 
value, attitude, and style compatibility; innovation and life pattern 
interactions; trialability of an innovation; dissatisfaction with the 
existing situation; and effort and skill involved in installing the 
innovation) can be subsumed under Rogers' (1983) more general 
classification of five perceived attributes of innovations (relative 
advantage, compatibility, complexity, trialability, and observability). 
The present study does not support Griliches' (1957) assertion that 
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profitability, an example of relative advantage, is the sole determinant 
of adoption behavior. Instead, the empirical evidence reveals that 
compatibility is more important than economic gain in the curtailment 
innovations model (although the economic dimensions of relative advantage 
are significant in the efficiency innovations model). 
Only two of Rogers' (1983) five perceived attributes of innovations 
have been investigated in the present study. Perhaps the addition of the 
three other attributes would Increase the amount of explained variance in 
the two models of energy conservation behavior. Rogers (1983) found that 
between 49 and 87 percent of the variance in rate of adoption could be 
explained by the five attributes, substantially greater than the amount 
of variance explained by all independent variables in the efficiency-
innovations model (5.4 percent) and the curtailment-innovations model 
(31.6 percent). 
It is further suggested that the relative importance of the five 
perceived attributes of innovations—or the eight in the Darley and 
Beniger (1981) formulation—in predicting the implementation of various 
kinds of conservation behaviors merits additional research. In 
particular, it would be instructive to learn what theoretical 
similarities may exist between the implementation of energy conservation 
practices and other types of "preventive innovations." Rogers (1983) 
suggests that low adoption rates are associated with "preventive 
innovations" that involve taking present actions (such as insulating 
one's home) in order to prevent unwanted future events (such as higher 
energy bills). The time lag Involved before economic benefits will be 
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visible makes these innovations difficult for change agents to 
demonstrate* 
Methodological issues also deserve attention in future research. 
Because the proportion of explained variance in the efficiency-
innovations model is small, the improvements-per-month indicator that is 
used as the dependent variable becomes suspect. As discussed earlier, it 
is problematic to operationalize an efficiency innovations variable that 
incorporates only post-audit Improvements for the audit group and yet 
Includes all efficiency improvements since the fall of 1977 for the 
control group. Ideally, a common time frame should be used for both 
groups. 
More research is needed to determine what is a reasonable amount of 
time in which to expect households to take action on energy information. 
For example, if audit participants accept some of the recommendations in 
the audit analysis, does it take one, two, or more years to accumulate 
the necessary resources to implement the energy-efficiency improvements 
that involve a significant capital investment? The time frame for 
implementing curtailment innovations can be almost instantaneous, but 
more data are needed to assess the time perspective that is involved for 
implementing efficiency innovations. Indicators that incorporate the 
relevant time dimensions should be developed accordingly. 
Objective three 
The third objective is to develop policy recommendations for 
encouraging energy conservation in the home. As a low-cost alternative 
to the on-site audits that are mandated by the Residential Conservation 
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Service (RCS) program, the Home Energy Audit Program offers several 
features that seem useful to include in future energy conservation 
campaigns. 
First, a face-to-face delivery method seems an important ingredient 
in the success of an energy conservation program. There is a positive 
relationship, although not a statistically significant one, between the 
amount of interpersonal contact households have with Extension about the 
Home Energy Audit Program, and the ultimate implementation of energy-
efficiency innovations. Instead of the expensive RCS approach of on-site 
visits at each home by trained auditors—involving a great deal of time 
for scheduling, traveling, and actual measuring of the structure—the 
results of the Iowa audit program suggest that personal attention can be 
Incorporated more easily at the computer site. The Iowa Home Energy 
Audit participants are especially satisfied with the discussions they 
have with Extension staff about interpreting the results of the energy 
audit. In fact, the satisfaction scores for discussions with Extension 
staff rank even higher than the satisfaction scores for the technical 
information provided on the computerized audit form. 
Second, the findings of the Iowa audit program suggest that many 
households, especially those that are younger and have more education, 
have the necessary skills and motivation to fill out the audit forms and 
bring them to a computer site without the assistance of a door-to-door 
auditor. Program costs could be reduced considerably if the do-it-
yourself components of the Iowa approach could be used with these highly 
Interested audiences, and save the more expensive on-site visits for less 
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motivated groups. Instead of regretting that a self-selection bias 
exists in audit program participation (Hirst, 1982), change agencies 
could use this phenomenon to target program recipients. 
Initially, a voluntary audit program to reach interested audiences 
could be handled by an educational agency, such as the Cooperative 
Extension Service. Later, an intensive door-to-door approach to reach 
non-responding households could be a responsibility of a social service 
agency or utility company. 
Third, the involvement and educational aspects of the Home Energy 
Audit Program should not be overlooked. Because the Iowa program 
involves participants in doing their own measuring and climbing up in the 
attic to find out how much insulation they already have, a useful 
by-product is that participants often learn a great deal about the energy 
conservation and structural features of their homes. This involvement 
may create more commitment to using the audit results than when 
individuals depend on an outside energy expert to do everything for them. 
When participants invest time in filling out the audit form, they tend to 
have more interest in using the audit results. 
Finally, it is important to recognize that conservation campaigns 
that base their message solely on the economic benefits of energy 
conservation may have only limited success. The data clearly show that 
Issues of comfort and convenience are important to households. 
Respondents who have been personally affected by the energy situation are 
more likely to implement energy-efficiency innovations (adding insulation 
or installing storm coverings), but they are not yet so economically 
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pressured that they are willing to sacrifice personal comfort (turning 
down their winter thermostat setting) in order to save on their energy 
bills. 
Change agencies need to develop communication strategies that 
emphasize the compatibility of comfort with energy conservation 
activities. The message that needs to be added to home energy audit 
approaches is that not only will more insulation reduce energy use (and 
thus reduce or stabilize the costs of home heating and cooling), but it 
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APPENDIX A: CORRELATION MATRIX 
Table A-1. Zero-order correlation matrix of all variables (N=526). 

















V(5) Legitimacy of 
energy crisis 
V(4) Size of 
home 













.024 -.038 1.000 






.097** .034 -.079* .016 
.103** -.022 -.013 
.213*** .027 .145*** 
.105** -.105** -.010 
-.096** -.151*** -.249*** -.086** -.200*** 
.060 .054 .221*** .099** .231*** 





V(8) V(7) V(6) V(5) V(4) V(3) V(2) V(l) 
1.000 
.035 1.000 
.142*** .352*** 1.000 
-.159*** -.014 -.034 1.000 
-.074* -.080* -.042 .138*** 1.000 
.060 .076* .035 -.036 -.074* 1.000 
-.140*** -.026 -.033 .311*** .199*** -.321*** 1.000 
-.168*** -.022 -.009 .187*** .294*** -.248*** .410*** 1.00 
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APPENDIX B: RELIABILITY ASSESSMENT OF SCALES 
Table B-1. Reliability assessment of legitimacy of energy crisis 
Corrected item-
Item Mean Std. dev. total correlation 
1 The energy crisis is 
a hoax 3.506 
2 The "energy crisis" is 
nowhere as serious as 
the media have made it 
out to be 3.175 
3 The energy crisis is 
largely due to supply 
and price manipulation 





Alpha = .784 
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Table B-2. Reliability assessment of Information-seeking 
Corrected Item-
Item Mean Std. dev. total correlation 
1 Radio 2.245 .939 .490 
2 Television 2.510 .925 .574 
3 Books 2.850 .883 .437 
4 Magazines 2.983 .831 .545 
5 Newspapers 2.869 .855 .558 
Alpha = .754 
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Table B-3. Reliability assessment of compatibility 
Corrected item-
Item Mean Std. dev. total correlation 
It is just too uncomfort­
able to have my indoor 
temperature less than 68 
degrees in the winter 
months 2.875 1.349 .682 
While others might tol­
erate lowering their 
thermostat settings in 
winter, my own need for 
being warm is high 2.964 1.280 .727 
I am willing to wear 
heavier clothes indoors 
this winter so that I can 
set my thermostat lower 
than I otherwise could 3.726 0.953 .496 
It's too much effort to 
put on more clothes in the 
winter so that I can set 
my thermostat lower than 
I otherwise would 3.918 0.814 .372 
If I were convinced that I 
would achieve significant 
savings, I would be willing 
to drop my thermostat set­
ting to 65 in the daytime 
and 60 at night 3.281 1.118 .567 
It's not worth having the 
house a little chilly in 
the winter just to try to 
save a little money 3.116 1.062 .640 
Alpha = .816 
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APPENDIX C: SURVEY INSTRUMENTS 
Questionnaire for Audit Participants 
Your home in 1981 ... 




HOME ENERGY AUDIT 
Q-1 To begin, we would like to know about your current housing situation. 
Is the home in which you now live the one that was audited in the Extension 
Home Energy Audit Program? (Circle one number) 
1 NO > I IF NO. SKIP TO Q-ibI 
r 
-2 YES 




-»|lF NO, SKIP TO q-3bl 
(If yes) Have you lived in this home since the fall of 1977? 
one number) 
(Circle 
Q-3b (If no) Our purpose Is to learn more 
about the energy conservation practices 
of homeowners who participated in the 
Extension Home Energy Audit Program. 
If you are not a homeowner who has lived 
in your home since 1977 we will not be 
able to use your answers. However, we 
would appreciate any comments you might 
like to make about the usefulness of the 
audit program. Above all, PLEASE RETURN 
the questionnaire so we will know your 
current housing situation. 
; r 
-4 (If yes) We would like to know how much you have personally bi'cn affected by 
the rising cost of energy for home heating and cooling. (Circle one number) 
1 HOT AT ALL 
2 ONLY A LITTLE 
3 SOME 
4 A GREAT DEAL 
•5 Are you more concerned about home energy coats, or about energy availability? 
(Circle one number) 
1 COSTS 
2 AVAILABILITY 
3 EQUALLY CONCERNED ABOUT BOTH 
4 NOT CONCERNED ABOUT EITHER 
6 How would you describe the réaction of your friends/neighbors to the current 
energy situation? (Circle one number) 
1 NOT CONCERNED 
2 A LITTLE CONCERNED 
3 CONCERNED 
4 VERY CONCERNED 
7 How would you describe the reaction of your relatives to the current energy 
situation? 
1 HOT CONCERNED 
2 A LITTLE CONCERNED 
3 CONCERNED 
4 VERY CONCERNED 
-2-
Q-8 Next we would like to know about tlie bills you paid for heating your home 
during the past winter. How much did you pay for heating fuel between 
October 1, 1980 and March 31, 1981? (Circle one number) 
1 UNDER $400 
2 $400 TO $499 
3 $500 TO $599 
4 $600 TO $699 
5 $700 TO $799 
6 $800 TO $899 ' 
7 $900 TO $999 
8 $1,000 TO $1,199 
9 $1,200 TO $1,399 
10 $1,400 OR MORE 
Q-9 Is the amount circled above for heating fuel only or does it also include 
electricity? (Circle one number) 
1 HEATING FUEL ONLY 
2 HEATING FUEL AND ELECTRICITY 
Q-10 Is fuel for your water heater included in the amount circled above for 
heating fuel? (Circle one number) 
1 NO 
2 DON'T KNOW 
3 YES 
Q-11 What type of fuel do you use as the major source of energy for heating your 
home? (Circle one number) 
1 NATURAL GAS 
2 LP GAS (PROPANE) 
3 OIL 
4 COAL 
5 ELECTRIC RESISTANCE 
6 ELECTRIC HEAT PUMP 
7 WOOD 
8 SOLAR 
Q-12 Approximately how many square feet of living space are in your home? 
(Circle one number) 
1 UNDER 1,000 
2 1,000 TO 1,499 
3 1,500 TO 1,999 
4 2,000 TO 2,499 
5 2,500 OR MORE 
Q-13 Which of the following beat describes the condition of your home? 
(Circle one number) 
1 VERY POOR CONDITION, NEEDS TO BE TORN DOWN 
2 POOR CONDITION, MAJOR REPAIRS NEEDED 
3 ADEQUATE CONDITION, MINOR REPAIRS NEEDED 
4 GOOD CONDITION 
5 VERY GOOD CONDITION 
I 
-3-
Q-IA Thinking back, to the fall of 1977, what was the condition of your house ns 
far as energy conservation features wore concerned? Did you have none, 
some, or adequate amounts of each of the following? 
Conservation features present 
(Circle one answer for each item) 
DOESN'T 
APPLY 
Ceiling or attic insulation .... 
Wall insulation ... 
Basement wall Insulation D-APPLV 
Crawl space insulation D-APPLY 
Slab foundation insulation D-APPLY 
Storm windows 
Storm doors 
NONE SOME ADEQUATE DON T KNOW 
NONE SOME ADEQUATE UON T KNOW 
NONE SOME ADEQUATE DON T KNOW 
NONE SOME ADEQUATE DON T KNOW 
NONE SOME ADEQUATE DON T KNOW 
NONE SOME ADEQUATE DON Ï KNOW 
NONE SOME ADEQUATE DON T KNOW 
NONE SOME ADEQUATE DON T KNOW 
Q-L5 Since the fail of 1977, have you started or completed any energy improvements 





IF NO IMPROVEMRNTS MADE, 
SKIP TO Q-18 ON NEXT PAGE 
Q-16 (If yes) Please Indicate whether these Improvements were partially or 
fully completed and the date they were last worked on. 
Energy Improvements made 
(Circle one answer for each item) 
DOESN'T NOT PARTIALLY FULLY 




Celling or attic 
Insulation. . . . 
Wall Insulation . 
Basement wall 
insulation. . . . 
Crawl space 
insulation. . . . 
Slab foundation . 
Storm windows . . 


























Q-I7 Since you made these improvements, have you noticed any difference in the 
amount of energy — not dollars — you use for heating and/or cooling 
your home? (Circle one number) 
1 USE MUCH LESS ENERUY 
2 USE SLIGHTLY LESS ENERGY 
3 USE ABOUT THE SAME AMOUNT OF ENERGY 
4 USE SLIGHTLY MORE ENERGY 
5 USE MUCH MORE ENERGY 
6 DON'T KNOW 
SKIP TO Q-19 
-4-
COMPLETE ONLY IF NO MAJOR ENERGY IMPROVEMENTS MADE, 
OTHERWISE, SKIP TO Q-19 
Q-18 If you have not made any major energy improvements to your home since 1977, 
what has prevented you from doing so? (Circle all numbers that apply) 
COULDN'T AFFORD TO MAKE IMPROVEMENTS 
COULDN'T FIND TIME TO DO WORK 
COULDN'T FIND SOMEONE TO DO WORK 
COULDN'T FIND MATERIALS 
DIDN'T WANT TO PUT MORE MONEY INTO HOUSE 
SATISFIED WITH ENERGY EFFICIENCY OF HOME 
NOT CONCERNED ABOUT ENERGY COSTS 
OTHER (EXPLAIN) 
DOESN'T APPLY — MADE SOME MAJOR ENERGY IMPROVEMENTS 
q-19 Are there other home energy improvements that you have made since the fall 
of 19777 (Circle number or numbers that apply) 
1 INSTALLED WEATHERSTRIPPING 
2 ADDED CAUUCING 
3 HAD HEATING EQUIPMENT CLEANED OR SERVICED 
4 INSTALLED A MORE EFFICIENT HEATING SYSTEM 
5 INSTALLED A CLOCK THERMOSTAT 
6 INSTALLED INSULATED WINDOW SHUTTERS 
7 INSULATED THE WATER HEATER 
8 INSTALLED ATTIC FAN FOR COOLING 
0 DID NOT MAKE ANY IMPROVEMENTS 
Q-20 How often have you done each of the following things to conserve energy? 
1 Stopped heating/cooling 
u n u s e d  r o o m s .  . . « • • •  
2 Reduced hours air condi­
tioner is on 
3 Sec thermostat at or 
below 65°F in winter. . • 
4 Set thermostat at 8S°F 
or higher in summer , . . 
5 Reduced temperature 
setting on water 
heater to 140°F 
How often these are done 
(Circle one answer for each item) 
DOESN'T 
APPLY NEVER SELDOM SOMETIMES OFTEN ALWAYS 
.D-APPLY NEVER SELDOM SOMETIMES OFTEN ALWAYS 
.D-APPLY NEVER SELDOM SOMETIMES OFTEN ALWAYS 
.D-APPLY NEVER SELDOM SOMETIMES OFTEN ALWAYS 
.D-APPLY NEVER SELDOM SOMETIMES OFTEN ALWAYS 
.D-APPLY NEVER SELDOM SOMETIMES OFTEN ALWAYS 
Q-21 What actions have your friends/neighbors taken to cope with the current energ; 
situation? (Circle one number) 
1 NO ACTION TAKEN 
2 HAVE MADE SOME ENERGY IMPROVEMENTS 
3 HAVE MADE MANY ENERGY IMPROVEMENTS 
4 HAVE DONE EVERYTHING THEY CAN THINK OF TO SAVE ENERGY 
5 DON'T KNOW 
q-22 What actions have your relatives taken to cope with the currant energy 
situation? (Circle one number) 
1 NO ACTION TAKEN 
2 HAVE MADE SOME ENERGY IMPROVEMKNTS 
3 HAVE MADE MANY ENERGY IMPROVEMENTS 
4 HAVE DONE EVERYTHING THEY CAN THINK OF TO SAVE ENERGY 
5 DON'T KNOW 
Q-23 Thinking ahead to the future, are you planning to add ur install any of the 
following energy improvements in the next year? 
Energy improvements planned 
(Circle one answer for each item) 
ALREADY DONE OR 
DOESN'T APPLY NO DON T KNOW YES 
1 Ceiling or attic insulation . . . . DONE/D-APPLY NO DON T KNOW YES 
2 Wall insulation . DONE/D-APPLY NO DON r KNOW YES 
3 Basement wall Insulation . DONE/D-APPLY NO DON T KNOW YES 
A DONE/D-APPLY NO DON T KNOW YES 
5 . DONE/D-APPLY NO DON T KNOW YES 
6 Storm windows . DONE/D-APPLY NO DON T KNOW YES 
7 Storm doors . DONE/D-APPLY NO DON T KNOW YES 
Q-24 If you were trying to improve the energy efficiency of a typical house that 
had eight inches of attic insulation, which of the following improvements 
would save the most energy? (Circle one number) 
1 ADDING MORE INSULATION TO ATTIC 
2 INSULATING BASEMENT WALLS 
3 CHANGING FURNACE FILTERS 
4 INSULATING WATER HEATER 
q-25 When you have questions about conserving energy, how often do you use each 
of these sources to get needed information? 
(How often used for conservation Info (Circle one answer for each item) 
1 SELDOM SOMETIMES OFTEN 
2 SELDOM SOMETIMES On'EN 
3 SELDOM SOMETIMES OFTEN 
4 SELDOM SOMETIMES OFTEN 
5 SELDOM SOMETIMES OFTEN 
6 SELDOM SOMETIMES OFTEN 
7 SELDOM SOMETIMES OFTEN 
8 SELDOM SOMETIMES OFTEN 
9 SELDOM SOMETIMES OFTEN 
10 Insulation/building contractors . ,  . NEVER SELDOM SOMETIMES OFTEN 
Q-26 When you participated in the Home Energy Audit ProRrnm, what kind of pursonal 
contact — if any — did you have with Extension staff? 
1 NONE, AUDIT WAS PROCESSED ENTIRELY BY MAIL 
2 SOME, DISCUSSED HOW TO FILL OUT THE QUESTIONNAIRE WITH 
EXTENSION STAFF 
3 SOME, DISCUSSED THE COMPUTER PRINTOUT WITH EXTENSION STAFF 
4 DISCUSSED BOTH THE QUESTIONNAIRE ITEMS AND COMPUTER 
PRINTOUT WITH EXTENSION STAFF 
Q-27 Overall, how satisfied are you with the information you received from: 
(Circle one answer for each item) 
DOES VERY VERY 
NOT DISSAT- DISSAT- NOT SATIS- SATIS-
APPLY ISFIED ISFIED SURE FIED FIED 
1 Studying computer printout. . . . V-DIS DIS NS SAT V-SAT 
2 Looking at energy exhibit 
display DA V-DIS DIS NS SAT V-SAT 
3 Reading Extension energy 
publications DA V-DIS DIS NS SAT V-SAT 
4 Talking with Extension 
staff DA V-DIS DIS NS SAT V-SAT 
Q-2B Several suggestions have been made about how to reduce the amount of enerity wi 
use in our hones. We would like to know the extent to which you personally 
would be able to accept these proposed policies. 
WAYS TO DECREASE 
USE OF ENERGY 
Build smaller home J-2 less 
rooms than present average. 
HOW HARD FOR YOU TO ACCEPT? 





HARD TO DON'T 
ACCEPT KNOW 
. V-HARD S-HARD 
Build homes partly underground, 
so only one side has windows. . . V-HARD S-HARD 
Allow heat no higher than 65°F 
in winter months. V-HARD S-HARD 
Allow air conditioning to cool 
no lower than 85*F in summer. . V-HARD S-HARD 
Close off 2-3 rooms of your home 
and only heat them to 50°F in 
winter V-HARD 
Reduce size and number of 
windows below present average 
S-HARD 
V-HARD S-HARD 
Build homes on smaller lots so 
that the side walls are shared 
with homes next door 
Stop the building of homes in 
countryside to cut down energy for 
transportation to and from work . V-HARD 
Mandatory installation of heavy 





































Q-29 If It were necessary to do one of the following In order to conserve energy, 
which would you be most willing to accept? (Circle one number) 
1 BUILD SMALLER HOMES (1-2 LESS ROOMS) AND HEAT 1-2 LESS 
ROOMS IN EXISTING HOMES 
2 STRICTLY LIMIT TEMPERATURE: HEAT TO MAXIMUM 65°F IN 
WINTER; COOL TO MINIMUM 85"F IN SUMMER 
Q-30 The next group of questions deals with statements about the way people think 
or believe about energy. These may or may not apply to you. We would like 
to know how you feel about them. To what extent do you agree or disagree 
with each statement? 
It is Just too uncomfortable to 
have my indoor temperature less 
than 68*F in the winter months. 
Opinions about energy 
(Circle one answer for each item) 
STRONGLY 
DISAGREE 
While others might tolerate lowering 
their thermostat settings in the 
winter, my own need for being warm 
is high S-DIS 
These days my family has more money 
available to spend on things we 
like to do together S-DIS 
People are more susceptible to 
various illnesses if their houses 
are not kept warm S-DIS 
I am willing to wear heavier 
clothes indoors this winter so 
that I can set my thermostat lower 
than I otherwise could 
In terms of real money to spend, my 
family and I are better off finan­
cially than we were a year ago. . . . S-DIS 
American technology in the past has 
come to grips with all major crises 
and it will no doubt soon discover 
a solution to the energy problem. . . S-DIS 
8 The energy crisis is a hoax . , . . 
9 A large amount of energy is wasted 
S-DIS 
in America by individuals over­
heating their homes S-DIS 
10 My family would probably get more 
colds and illnesses if I turned 
down the thermostat in the winter S-DIS 
11 It's too much effort to put on 
more clothes in the winter so that 
I can set my thermostat lower than 






S-DIS DISAGREE NS AGREE S-AGRER 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
S-DIS DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 




12 Recently, I have found it necessary 
to cut more corners In my family 
budget S-DIS DISAGREE 
13 Science will soon provide society 
with a long lasting source of energy. S-DIS DISAGREE 
14 The "energy crisis" is nowhere near 
as serious as the media has made it 
out to be S-DIS DISAGREE 
15 Most energy conserving practices 
can make a significant difference 
in household utility bills S-DIS DISAGREE 
16 Overconsumption by individuals has 
contributed to this country's energy 
problem S-DIS DISAGREE 
17 My family's health would suffer 
if our home was not heated to its 
present temperature S-DIS DISAGREE 
18 If I were convinced that X would 
achieve significant savings, I would 
be willing to drop my thermostat 
setting to 65°F in the daytime and 
60°F at night S-DIS DISAGREE 
19 Inflation and increase in the cost 
of living have had a very serious 
effect on my family budget S-DIS DISAGREE 
20 I'm optimistic that the energy crisis 
will be solved in the next ten years. S-DIS DISAGREE 
21 The energy crisis is largely due to 
aupply and price manipulation by 
the major oil companies S-DIS DISAGREE 
22 No matter how hard I try to conserve 
energy, I could only save pennies a 
day S-DIS DISAGREE 
23 If everyone in the country tried to 
conserve energy at home, there would 
probably be a real impact upon the 
nation's overall energy consumption . S-DIS DISAGREE 
24 It is essential to my family's 
health for the house to be well 
heated in the winter S-DIS DISAGREE 
25 It's not worth having the house a 
little chilly in the winter just to 
try to save a little money S-DIS DISAGREE 
Opinions about energy 
















































Q-Jl Finally, we would like to ask some questions about you and others who 
may live in your household. Please list everyone, starting with yourself. 
WHO (e.g. wife, husband, son SEX (H-Male 










Q-32 How many persons lived in your household in 
Che fall of 1977! (Place number in box) 
NUMBER PERSONS, 
FALL 1977 
Q-33 Who is (are) the head(s) of the household? Circle the number(s) of the 
per8on(s) on the above list. 
Q-34 Describe the head(s) of your household: (Circle answers in each column) 
FEMALE MALE 
Education completed: 
COMPLETED GRADE SCHOOL OR LESS. .1 1 
SOME HIGH SCHOOL 2 2 
COMPLETED HIGH SCHOOL 3 3 
SOME COLLEGE 4 4 
COMPLETED COLLEGE 5 5 
SMffi GRADUATE WORK 6 6 
A GRADUATE DEGREE 7 7 
Employment status: 
EMPLOYED FULL TIME FOR PAY. ... I 1 
EMPLOYED PART TIME FOR PAY. ... 2 2 
FULL TIME HOMEMAKER 3 3 
RETIRED 4 4 
UNEMPLOYED 5 5 
Usual occupation: 
(not name of employer) 
-10— 
Q-35 Where is your home located? (Circlc one number) 
1 FARM 
2 RURAL/NONFAKM 
3 TOWN UNDER 2,500 PERSONS 
4 TOWN OF 2,500 TO 4,999 PERSONS 
5 TOWN OF 5,000 TO 9,999 PERSONS 
6 TOWN OF 10,000 TO 19,999 PERSONS 
7 TOWN OF 20,000 TO 49,999 PERSONS 
8 TOWN OF 50,000 OR MORE PERSONS 
Q-36 What: is Che value of your home? That is about how much do you think it would 
sell for if it were for sale? (Note, if your home is on 10 acres or more, or 
any part of your property is used as a business establishment, check here 
and answer the question as best you can for the residential part of your 
property.) (Circle one number) 
1 LESS THAN $20,000 
2 $20,000 TO $29,999 
3 $30,000 TO $39,999 
4 $40,000 TO $49,999 
5 $50,000 TO $59,999 
6 $60,000 TO $69,999 
7 $70,000 TO $79,999 
8 $80,000 TO $89,999 
9 $90,000 TO $99,999 
10 $100,000 OR MORE 
Q-37 Which of these categories best describes your total household income before; 
taxes in 1980? (Circle one number) 
1 LESS THAN $10,000 
2 $10,000 TO $14,999 
3 $15,000 TO $19,999 
4 $20,000 TO $24,999 
5 $25,000 TO $29,999 
6 $30,000 TO $34,999 
7 $35,000 TO $39,999 
8 $40,000 TO $44,999 
9 $45,000 TO $49,999 
10 $50,000 OR MORE 
Is there anything else you would like to tell us about ways you have 
been coping with the current energy situation? If so, please use 
the back page for that purpose. 
Also, any comments you wish to make that would help us in working 
with Iowa residents on energy problems will be appreciated, either 
here or in a separate letter. 
After completing this questionnaire, please fold it lengthwise and 
place it in the business-reply envelope that is provided. It is 
already addressed and no postage is needed. 
Thanks very much for your help. 
128 
Questionnaire for Control Group 
Your home in 1981 ... 





-1 To begin, we would like to know about your currcnt houainR situation. 
Do you rent or own the home in which you now live? (Circle one number) 
1 RENT HOME—Y O U  R E N T  H O M E .  S K I P  T O  Q - 3 ^  
2 OWN HOME 
q-2 (If you own) Have you lived in your home since the fall of 1977? 
(Circle one number) 
NO -
YES 
->jlF NO. SKIP TO Q-3^ 
Q-3a (If yes) Is it a single-family detached structure of conventional 
construction—not a townhouse, mobile home, or earth-sheltered 
design? (Circle one number) 
NO-
YES 
q-3b (If no) Our purpose is to learn more 
about the energy use of single-family 
homeowners who have lived in their 
homes at least three years, so we 
cannot use your answers to the remainder 
of the questions. However, we would 
appreciate any comments you might like 
to make that would help us plan programs 
to help lowans save energy—and dollars. 
Above all. PLEASE RETURN the questionnaire 
so we will know your current housinR 
situation. 
4 (If yes) We would like to know how much you have personally been affectcd 
by the rising cost of energy for home heating and cooling (Circle one number) 
1 NOT AT ALL 
2 ONLY A LITTLE 
3 SOME 
4 A GREAT DEAL 
5 Are you more concerned about home energy costs, or about energy availability? 
(Circle one number) 
1 COSTS 
2 AVAILABILir/ 
3 EQUALLY CONCERNED ABOUT BOTH 
4 NOT CONCERNED ABOUT EITHER 
6 How would you describe the reaction of your friends/neighbors to the current 
energy situation? (Circle one number) 
1 NOT CONCERNED 
2 A LITTLE CONCERNED 
3 CONCERNED 
4 VERY CONCERNED 
7 How would you describe the reaction of your relatives to the currcnt energy 
situation? (Circle one number) 
1 NOT CONCERNED 
2 A LITTLE CONCERNED 
3 CONCERNED 
4 VERY CONCERNED 
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Q-8 Next we would like to know about the bills you paid for heating your home 
during the past winter. How much did you pay for heating fuel between 
October 1, 1980 and March 31, 19817 (Circle one number) 
1 UNDER $400 
2 $400 TO $499 
3 $500 TO $599 
4 $600 TO $699 
5 $700 TO $799 
6 $800 TO $899 
7 $900 TO $999 
8 $1,000 TO $1,199 
9 $1,200 TO $1,399 
10 $1,400 OR MORE 
Q-9 Is the amount circled above for heating fuel only or does it also include 
electricity? (Circle one number) 
1 HEATING FUEL ONLY 
2 HEATING FUEL AND ELECTRICITY 
Q-10 Is fuel for your water heater included in the amount circled above for 
heating fuel? (Circle one number) 
1 NO 
2 DON'T KNOW 
3 YES 
Q-11 What type of fuel do you use as the major source of energy for heating your 
home? (Circle one number) 
1 NATURAL GAS 
2 LP GAS (PROPANE) 
3 OIL 
4 COAL 
5 ELECTRIC RESISTANCE 
6 ELECTRIC HEAT PUMP 
7 WOOD 
8 SOLAR 
Q-12 Approximately how many square feet of living space are in your homo? 
(Circle one number) 
1 UNDER 1,000 
2 1,000 TO 1,499 
3 1,500 TO 1,999 
4 2,000 TO 2,499 
5 2,500 OR MORE 
q-13 Which of the following best describes the condition of your home? 
(Circle one number) 
1 VERY POOR CONDITION, NEEDS TO BE TORN DOWN 
2 POOR CONDITION, MAJOR REPAIRS NEEDED 
3 ADEQUATE CONDITION, MINOR REPAIRS SEEDED 
4 GOOD CONDITION 
5 VERY GOOD CONDITION 
-3-
q-14 Thinking back to the fall of 1977, what was the condition of your house as 
far as energy conservation features were concerned? Did you have none, 
some, or adequate amounts of each of the following? 
Conservation features present 
(Circle one answer for each item) 
DOESN'T 
APPLY NONE SOME ADEQUATE DON'T KNOW 
1 Ceiling or attic insulation . .. . NONE SOME ADEQUATE DON T KNOW 
2 NONE SOME ADEQUATE DON T KNOW 
3 Basement wall insulation D-APPLY NONE SOME ADEQUATE DON T KNOW 
4 D-APPLY NONE SOME ADEQUATE DON T KNOW 
5 Slab foundation insulation D-APPLY NONE SOME ADEQUATE DON T KNOW 
6 NONE SOME ADEQUATE DON T KNOW 
7 NONE SOME ADEQUATE DON T KNOW 
Q-15 Since the fall of 1977, have you started or completed any energy improvements 
to the seven areas of your house that are listed above? (Circle one number) 
NO-
YES 
IF NO IMPROVKMENTS MADE, 
SKIP TO Q-18 ON NEXT PAGE 
Q-15 (If yes) Please indicate whether these improvements were partially or 
fully completed and the date they were Inst worked on. 
Energy Improvements rande 
(Circle one answer for each item) 
DOESN'T NOT PARTIALLY KULLV 




Ceiling or attic 
insulation. . , . 







Slab foundation .... D-APPLY 
Storm windows D-APPLY 





















Q-17 Since you made these improvements, have you noticed any difference in the 
amount of energy — not dollars — you use for heating and/or cooling 
your home? (Circle one number) 
1 USE MUCH LESS ENERGY 
2 USE SLIGHTLY LESS ENERGY 
3 USE ABOUT THE SAME AMOUNT OF ENERGY 
4 USE SLIGHTLY MORE ENERGY 
5 USE MUCH MORE ENERGY 
6 DON'T KNOW 
SKIP TO Q-Ii"! 
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COMPLETE ONLY IF NO MAJOR ENERGY IMPROVEMENTS MADE, 
OTHERWISE, SKIP TO q-19 
q-18 If you have not made any major energy improvements to your home since 1977, 
what has prevented you from doing so? (Circle all numbers that apply) 
1 COULDN'T AFFORD TO MAKE IMPROVEMENTS 
2 COULDN'T FIND TIME TO DO WORK 
3 COULDN'T FIND SOMEONE TO DO WORK 
4 COULDN'T FIND MATERIALS 
5 DIDN'T WANT TO PUT MORE MONEY INTO HOUSE 
6 SATISFIED WITH ENERGY EFFICIENCY OF HOME 
7 NOT CONCERNED ABOUT ENERGY COSTS 
8 OTHER (EXPLAIN) 
0 DOESN'T APPLY — MADE SCME MAJOR ENERGY IMPROVEMENTS 
Q-19 Are there other home energy Improvements that you have made since the fall 
of 19777 (Circle number or numbers that apply) 
1 INSTALLED WEATHERSTRIPPING 
2 ADDED CAULKING 
3 HAD HEATING EQUIPMENT CLEANED OR SERVICED 
4 INSTALLED A MORE EFFICIENT HEATING SYSTEM 
5 INSTALLED A CLOCK THERMOSTAT 
6 INSTALLED INSULATED WINDOW SHUTTERS 
7 INSULATED THE WATER HEATER 
8 INSTALLED ATTIC FAN FOR COOLING 
0 DID NOT MAKE ANY IMPROVEMENTS 
Q-20 How often have you done each of the following things to conserve entrgv? 
DOESN'T 
APPLY 
1 Stopped heating/cooling 
unused rooms D-APPLY 
2 Reduced hours air condi­
t i o n e r  i s  o n .  . . . . .  
3 Set thermostat at or 
below '55°F in winter* • 
4 Sot thermostat at 85°F 
or higher in summer . . 
5 Reduced temperature 
setting on water 
h e a t e r  t o  1 4 0 ° F  . . . .  
How often these are done 
(Circle one answer for each item) 
NEVER SELDOM SOMETIMES OFTEN ALWAYS 
NEVER SELDOM SOMETIMES OFTEN ALWAYS 
NEVER SELDOM SOMETIMES OFTEN ALWAYS 
NEVER SELDOM SOMETIMES OFTEN ALWAYS 
NEVER SELDOM SOMETIMES OFTEN AI.WAYS 





Q-21 What actions have your friends/nelRhbors taken to rope with Che current ene: 
situation? (Circle one number) 
1 NO ACTION TAKEN 
2 HAVE MADE SOME ENERGY IMPROVEMENTS 
3 HAVE MADE MANY ENERGY IMPROVEMENTS 
4 HAVE DONE EVERYTHING THEY CAN THINK OF TO SAVE ENERGY 
5 DON'T KNOW 
Q-22 What actions have your relatives taken to cope with the current energy 
situation? (Circle one number) 
1 NO ACTION TAKEN 
2 HAVE MADE SOME ENERGY IMPROVEMENTS 
3 HAVE MADE MANY ENERGY IMPROVEMENTS 
4 HAVE DONE EVERYTHING THEY CAN THINK OF TO SAVE ENERGY 
5 DON'T KNOW 
Q-23 Thinking ahead to the future, are you planning to add or Install any of the 
following energy Improvements In the next year? 
Energy improvements planned 
(Circle one answer for each item) 
ALREADY DONE OR 
DOESN'T APPLY NO DON'T KNOW YES 
1 Celling or attic Insulation . . . . DONE/D-APPLY NO DON'T KNOW YES 
2 . DONE/D-APPLY NO DON'T KNOW YES 
3 Basement wall Insulation . DONE/D-APPLY NO DON'T KNOW YES 
4 DONE/D-APPLY NO DON'T KNOW YES 
5 Slab foundation insulation. . . . , DONE/D-APPLY NO DON'T KNOW YES 
6 . DONE/D-APPLY NO DON'T KNOW YES 
7 Storm doors . DONE/D-APPLY NO DON'T KNOW YES 
If you were trying to improve the energy efficiency of a typical house that 
had eight inches of attic insulation, which of the following Improvements 
would save the most energy? (Circle one number) 
1 ADDING MORE INSULATION TO ATTIC 
2 INSULATING BASEMENT WALLS 
3 CHANGING FURNACE FILTERS 
4 INSULATING WATER HEATER 
Q-25 When you have questions about conserving energy, how often do you use each 
of these sources to get needed Information? 
[How often used for conservation Info 
(Circle one answer for each item) 
1 Radio SELDOM SOMETIMES OFTEN 
2 SELDOM SOMETIMES OFTEN 
3 Books SELDOM SOMETIMES OFTEN 
4 Magazines SELDOM SOMETIMES OFTEN 
5 N e w s p a p e r s .  . . . . .  SELDOM SOMETIMES OFTEN 
6 Relatives SELDOM SOMETIMES OFTEN 
7 Friends/neighbors ... SELDOM SOMETIMES OFTEN 
8 Extension Service SELDOM SOMETIMES OFTEN 
9 Utility companies SELDOM SOMETIMES OFTEN 
10 Insulation/building contractors . , . . NEVER SELDOM SOMETIMES OFTEN 
—6— 
Q-26 Have you ever had your home "audited" for energy efficiency? (Circle 
one number) 
»1 IF NO. SKIP TO 0-281 
I 
1  N O -
-2 YES 
Q-27 (If yes) Who did the audit? (Circle number or numbers that apply) 
1 UTILITY COMPANY 
2 INSULATION/BUILDING CONTRACTOR 
3 LENDING INSTITUTION 
A REAL ESTATE AGENCY 
5 EXTENSION SERVICE 
6 OTHER (EXPLAIN) 
Q-28 Several suggestions have been made about how to reduce the amount of energy 
we use in our hones. We would like to know the extent to which you 
personally would be able to accept these proposed policies. 
WAYS TO DECREASE 
USE OF ENERGY 
HOW HARD FOR YOU TO ACCEPT? 




Build smaller home 1-2 
less rooms than present 
average V-HARD 
Build homes partly under­
ground, so only one side 
has windows 
Allow heat no higher than 
65°F in winter months. . . V-HARD 
Allow air conditioning to 
cool no lower than 8S°F In 
summer V-HARD 
Close off 2-3 rooms of your 
home and only heat them to 
50° F In winter V-HARD 
Reduce size and number of 
windows below present 
average V-HARD 
Build homes on smaller lots 
so that the side walls are 
shared with homes next door V-HARD 
Stop the building of homes 
in countryside to cut down 
energy for transportation 
to and from work V-HARD 
Mandatory installation of 
heavy Insulation in exist­
ing homes V-HARD 
SOMEWHAT 









































Q-29 If It were necessary to do one of the following In order to conserve energy, 
which would you be most willing to accept? (Circle one number) 
1 BUILD SMALLER HOMES (1-2 LESS ROOMS) AND HEAT 1-2 LESS 
ROOMS IN EXISTING HOMES 
2 STRICTLY LIMIT TEMPERATURE: HEAT TO MAXIMUM 55°F IN 
WINTER; COOL TO MINIMUM 8S°F IN SUMMER 
q-30 The next group of questions deals with statements about the way people think 
or believe about energy. These may or may not apply to you. We would like 
to know how you feel about them. To what extent do you agree or disagree 
with each statement? 
Opinions about energy 
(Circle one answer for each item) 
STRONGLY 
DISAGREE 
It Is Just too uncomfortable to 
have my indoor temperature less 
than 68°F in the winter months. . , . 
While others might tolerate lowering 
their thermostat settings In the 
winter, my own need for being warm 
Is high 
These days my family has more money 
available to spend on things we 
like to do together 
People are more susceptible to 
various Illnesses if their houses 
a r e  n o t  k e p t  w a r m  . . . . . . . . . .  
5 I am willing to wear heavier 
clothes Indoors this winter so 
that I can set my thermostat lower 
than I otherwise could 
6 In terms of real money to spend, my 
family and I are better off finan­
cially than we were a year ago. . . 
7 American technology in the past has 
come to grips with all major crises 
and it will no doubt soon discover 
a solution to the energy problem. . 
8 The energy crisis is a hoax .... 
9 A large amount of energy is wasted 
in America by individuals over­
heating their homes 
10 My family would probably get more 
colds and illnesses if I turned 
down the thermostat in the winter . 
11 It's too much effort to put on 
more clothes In the winter so that 
I can set my thermostat lower than 

















DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGRliE 
DISAGREE NS AGREE S-AGREE 
DISAGREE NS AGREE S-AGREf 
DISAGREE NS AGREE S-AGREi 
DISAGREE NS AGREE S-AGREi 
STRONGLY 
DISAGREE 
12 Recently, I have found it necessary 
to cut more corners in my family 
budget. S-DIS 
13 Science will soon provide society 
with a long lasting source of energy. S-DIS 
14 The "energy crisis" is nowhere near 
as serious as the media has made it 
out to be . . S-DIS 
15 Most energy conserving practices 
can make a significant difference 
in household utility bills S-DIS 
16 Overconsumption by individuals has 
contributed to this country's energy 
problem S-DIS 
17 My family's health would suffer 
if our home was not heated to its 
present temperature S-DIS 
18 If I were convinced that I would 
achieve significant savings, I would 
be willing to drop my thermostat 
setting to 65°F in the daytime and 
60°F at night S-DIS 
19 Inflation and increase in the cost 
of living have had a very serious 
effect on ray family budget S-DIS 
20 I'm optimistic that the energy crisis 
will be solved in the next ten years. S-DIS 
21 The energy crisis is largely due to 
supply and price manipulation by 
the major oil companies S-DIS 
22 No matter how hard I try to conserve 
energy, I could only save pennies a 
day S-DIS 
23 If everyone in the country tried to 
conserve energy at home, there would 
probably be a real impact upon the 
nation's overall energy consumption . S-DIS 
!4 It Is essential to my family's 
health for the house to be veil 
heated in the winter S-DIS 
It's not worth having the house a 
little chilly in the winter just to 
try to save a little money S-DIS 
Opinions about energy 































































Q-Jl Finallyt we would like to ask some questions about you and others who 
may live in your household. Please list everyone, startliiR with yourself. 
WHO (e.g. wife, husband, son SEX (h'Male 









Q-32 How many persons lived in your household in 
the fall of 1977? (Place number in box) 
NUMBER PERSONS, 
FALL 1977 
Q-33 Wlio is (are) the head(s) of the household? Circle the number(s) of the 
person(s) on the above list. 
q-34 Describe the head(s) of your household: (Circle answers in each column) 
FEMALE MALE 
Education completed; 
COMPLETED GRADE SCHOOL OR LESS. .1 1 
SOME HIGH SCHOOL 2 2 
COMPLETED HIGH SCHOOL 3 3 
SOME COLLEGE 4 4 
COMPLETED COLLEGE 5 5 
SOME GRADUATE WORK 6 6 
A GRADUATE DEGREE 7 . . 7 
Employment status: 
EMPLOYED FULL TIME FOR PAY. ... 1 1 
EMPLOYED PART TIME FOR PAY. ... 2 2 
FULL TIME HOMEMAKER 3 3 
RETIRED 4 4 
UNEMPLOYED 5 5 
Usual occupation; 
(not name of employer) 
—10— 
Q-35 Where is your home located? (Circle one number) 
1 FARM 
2 RURAL/NONFAKH 
3 TOWN UNDER 2,500 PERSONS 
A TOWN OF 2,500 TO 4,999 PERSONS 
5 TOWN OF 5,000 TO 9,999 PERSONS 
6 TOWN OF 10,000 TO 19,999 PERSONS 
7 TOWN OF 20,000 TO 49,999 PERSONS 
8 TOWN OF 50,000 OR MORE PERSONS 
Q-36 What is the value of your home? That is about how much do you think it would 
sell for if it were for sale? (Note, if your home is on 10 acres or more, or 
any part of your property is used as a business establishment, check here 
and answer the question as best you can for the residential part of your 
property.) (Circle one number) 
1 LESS THAN $20,000 
2 $20,000 TO $29,999 
3 $30,000 TO $39,999 
4 $40,000 TO $49,999 
5 $50,000 TO $59,999 
6 $60,000 TO $69,999 
7 $70,000 TO $79,999 
8 $80,000 TO $89,999 
9 $90,000 TO $99,999 
10 $100,000 OR MORE 
Q-37 Which of these categories best describes your total household income before 
taxes in 1980? (Circle one number) 
1 LESS THAN $10,000 
2 $10,000 TO $14,999 
3 $15,000 TO $19,999 
4 $20,000 TO $24,999 
5 $25,000 TO $29,999 
6 $30,000 TO $34,999 
7 $35,000 TO $39,999 
8 $40,000 TO $44,999 
9 $45,000 TO $49,999 
10 $50,000 OR MORE 
Is there anything else you would like to tell us about ways you have 
been coping with the current energy situation? If so, please use 
the back page for that purpose. 
Also, any comments you wish to make that would help us in working 
with Iowa residents on energy problems will be appreciated, either 
here or in a separate letter. 
After completing this questionnaire, please fold it lengthwise and 
place it in the business-reply envelope that is provided. It is 
already addressed and no postage is needed. 
Thanks very much for your help. 
